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MclUtlrlck, IIBvld Pau.!, ~, !'unIue l1nlvec'lc~. January, 1$66.
Su""urt."" Invents'tlnn tor lndb... High"ayl. Mo;Jor Prote..... :
Or. C. II. 1I>vell, Jr.
'I'h.1. tbolU n6lO1..... the proo1.e. or pr-ogrlOlll>1ns ."Olurtlcl Invu.
tlll"tio"," for hlilJ>""l deUS" Ind conolruotlnn rro. • c.... dud)' I"prolel>.
fl>ur dellS" oedie... or ebe 1r>d.1."" Inuntacc Hlgmm.y syn.... vere ...,lcc_
t"'" tor 1<oeeooln ocudJ<. 'he u .... oelecte<! "rot ""pruentottve of tile
pl1yll0V"Plllc una 10 vh.1ch tbey ."" l.o""ce<i. Intonoo.t1oD r.- ~..,_
lostc .llIl l"'<I<Ilog10 _urcel, ... vell .. 11rpboto coY.r.~ v.. nwlle<1 .
• nd "'lulu or tnb It""'" ve"" .......d In 1'1.0<>01"" tlle uI'lonttoD pro-
~. "Ruu.lU· of the pl"Opoaed l""Ut1g.t1oD """' e<apore<l ...HI> ",."lto
of 6011 .urn)'" """"-ueee<! p....vloody tor tbe dUl", ...,,,tlo....
H .... lbowD U.. l tloo """rulne.. or 11>< "tool.o" or lI""logJ.c.
pe<l.olOglc IDol. 11rpbOt<> cove,."V' .arled Indlvld""ll>' .1><1 collectively
"Ub tl>O loCIUOO, but 11>01 opU... l ..... lIlt. ve..., "btI1".d yborre each ....
...811ab1.e Ind. vu _!loved to ...Ice ttl ""0 _VMot Wl.Ique eont<lhutIOB.
!he coot ot oubo~toeo loveotls-tlOn (to< lote<ototo hl~~o 10 rodlo.. )
"". tound to be dependent upon .uch h.ctOn .. tile Seorogtc 0<1&10 oDd
..-plox1t~ ot ""rent _t.<lolo, the topoS'".~, ood U.e s'''.erd IOU
...rture.. Hove...r, 10 ••eh or U'" ...... nudlu 10 lo....tlS.Unn pro_
s ..... ple...-.ed troa the It.1od or orfice .tl>ll,y dUtrlbe<! 1_ could be
u.pa-ot.e4 .~ a 1I.ler eon \1110 ~he PI"09*'" ,,1>1." cUd ,,'" 1",,1••
add nOJdy plllie. H i. beUe'l'ed tl>lt ~1lfI ••0_. lav!n,g "'ao ....._
p111_ vtttoowt .1lT 10.. 1n dlUl1 or "acl.....,nac .bln.\.IrluUoo or u ..
.........r.....












































































































































































































































































































































































































































































































































































































































































































































3or c""",ld<tUble • .w. ll> tbe lIC_~-.l ..nl tioa or u.e _ .....1'• ..,
."""'itl",,' II tbe o1sI>1f1e"",t lato"""Uoa U ...b18 to the ",olb
''''1I1'''~ rr... the reLo.t.ed nel'U 01 poloc",~ 1>04 "'1'1&.1
pho~.pb,y. rr.,." "tidy of w. Wo......tloa. -.Jor ..011 v ........ et\D
bo c r&ll,y ""'llt>e.ted.. M:t..u plI:r"tea.l lIpOInt1"". e&D t.,'>oo be
ooa otnted ....U' Ulc -.lor .oU bo-"'rtu, 1J:l Or ...... "t.roubI.
0p0t1" (.~cted. to boor 0';''''1'1• .1 by..,do or """"'......lblJo lotil), ""'"
III ...." U"""",,, ........ .m.re -Jor eou, h1&l' nu., or "'IIJ" be,,")' t""",,-",_
ttoa loo.dlne; 1. UkelJ". F...... uplc>rat1oa" ..... c",",,,,,t.N 1.......... or
.1Ob .....t .... uatfono.1ty, or Were _te.loJ.. &r<I 1nhIo.uUy Cood, Or 1J>
....". 01 reilU.....\J" alnOr ."6~rlDOj: .OU¥lty. Lo. Illl Or u....
• Xpl<>ntto , t.l\:! b..t pr&<:t1~.l.ot teelln1q"". ar" .pplld 1<> .. .-141'1&
the p.oI11 utnotlq ""'" ten1ll& ..,U _1,.., &01 ill .....1'"\.1<1<:
th:> ph;ro.tea.l <!llAr.ctoorbtlu or ..........t ..b. lD tho "1400,,1" pr<ll>.....
there 10 UlI"-ri.Dc lost. tor, -...I. .coa~c J....tHt""tloa 01 AU
"pso....tl""". 'rb!' t"....tte.U<lD fUnl1.he••,.rHe!nt Wo...... tt"" to
de.~ the pr~ 1'Il<'IUt:r vlUl ... adeq""t.e !..,tor or ..ret1, ,,~
...~. ,,~ le•••
'tl\e ••~....". "ltIaw-:...., In"".tJ.j;;at1oa. bf!c"uso it """'1 !>oM
tor -:r proJecu 1:1 !>MY d.lrt"""nt ;e~p~1c locaUona. c"","ot
prop&r~~ Into ""c......t u.. d.1&tlaoU.... ch&ractllriaUcl ot &Il,Y
g1 t""111tr-envt..-..t altUOlUon. l"or th1a .....on, allCb ""'t&111
.. b 1~ tl'P". locauon, apa<:~, &J:>d. ""'ptll. are S~n>ed lo.rg"lJ" br
the ;e"..t.r1cl ot t.lIe propoMd. I'&oI1.1tr, v:It1l. llttlo. "'S&"'1 to
"'llonal ",""ullar1t111. SI>c:h &II apprt*cll prov1""'. 0I1AlIna loo"ntl ....


























































































































































































































































































































































































































































































































,p......n~ a4-.l ",....too of de~~n~ or thi. 3111>01 llaltl !.be
pr&'HlcoJ. ..... tul..I>oo•• of tbo ItUl11'. H 1. ~.1:.d u..t u.e c""cep"o
, ...M.,ted An! Iq...:u.:, .ppUeal>le t.o tbo _ AllAtl of blcb~ or
prt-rJ' l..Iipl>rtaD.. "11tel:l vtU hoi bldl.. to UIo I'II.WA.
noo.... Inn a10lll ""V h4b""'J' ......loe, .!!!!.! at -.lor aeUrtty,
1 ••• -Jor eut.1 ..." filli, 1""__pr.nUcn• ...." bridee-. 8uch aU...
dol ........ doou.1t.d At...U"" ....aU.. t.o _ ......t_ 1A"".t~t1""••
.....,,<:11. to ~ llKl_ U Uo1I IWdr. bllt ""tdl to~ a. tbo
_Jan.. r~ tv........ _p1e..,,\.U7 AI.aUotI. Tlloo .,....h bore h .....
\boo~ 'Kill",. •• U .1<1n.. at~ or In II,\,Dor cut. or rill.
8pldrtcaU1 U>1. a1:114¥ ,""-" to,
1. """av tbo ex\Ut prIOCU... of _ .....race ~.L1p.t1CD tl%
U>e Ilotoorn.&too~ ,,_, "Uh partlClllar~ t.o:
(e) Ule .. ot ...1Jl ....... tat.....U .. rr.:- U>e !teld. ot
polag, pd0lc.CJ'• ..." IU'pbo1.o lat.eJ'l"'etattoo,
(bl Uoo,... of ~Lrrc _ Wptb nalaa t<;ll"~••
leI ntpl>1&u.... t.o .~r ClC 0011 ~. required.,
(0.1 u.. _U,," .. tn-a or I.MKJn.I.Or7 ,....tI poortor-d <lilt
_lea.
2 ......... v:lU> Npr<I t.o ,...Uelllu PI'OJ-eto tbo Yaluo 1A pla:o.
a1Ac_~ 1.a..n~u.... of W U .. r .... U>e
...1&_ fU1.4. of .... '"Cl'. p"'0'CC &lrpl>o\o
lat...'p",UoU".
). ~ tbo , ....at -.it _to of _1Nrt..,. La..n.tpU.. t.-
<UN......... (III¥.l~e -ttl of led ..... vtt.h u.o.. of
,"""'0.. <1001"-<1 t ...rtJ&toU.... tor u.. _ are•••
6~. I.11O&\oO poutbtUttel tor obtainIng -.on vo.lUAb~ ."Slneer-
1.lr,g 1A1'on.tl"" &t &bout the _ con, or o<\eq....too
e"l!:lneer1llg l.A1'''''''''UOIl tor a .. COlt, thro<lgh re',Ulon or
..wourh... 1.Jl...Up.t101l pr..,tl"""
Muo.h hal ~n vr1ttell cd .. ~....rlO.l. or pll1lo0.0phJ.cal ....t .....
reLo.t1'fe t.o U>o t<>plc or UU. Ituo!.T. !lcMover, tlIe obJ••Uft hIO"" .....
to leecapll&b pt""ucoJ,. pr<>b_ -.,lvtJros. For thl. re__, tour
...et1<a.1 or the pro~ bt.<-ut.o.t.oo ll16h"-J' 9)'.""....... OItlAetood. ..
u ... tor 1Dt.ena1.....t~. '!be... ea... "".....LoetAd. Y1tb tbe Oodrtoo
or \:he It&te 0<>1~ '''6~r. TlIoo,. are repre .."tatift or to<l1' -Jor
ooJ.l_roelr. MId laad1'ono .H...tl"". III 1Dd1....... Llt.o ....t ...... , _ .,.;I
~o.ph1C IW:1l.....re ..- "" pr1041et the 0011. IIoDol. 0011 1"l'10J'11.-
UOIl pr""1&Joo 1.11 tile... ........ The...va.l...tl""........ u_ In tunt. to
plu .. deow.lW "opUu.1" field 1avenl&IUOOI FogJ'NI tor 1,..,11 ""ott"",
'oIlUch .... ~e1tl" vitI> regard. to l>or1llg, _l.1Ils, an:!. 'l<>.t1Ag
aper&t1OllI.
_ourt••• lo"",ntslt1"". p...Y1. .....l,y p*rforlled under pre nt
practioo &U101<oU Y1I1Ubld 1.. le.ch or UNo tour »at..
tr<:g \lie.. up1cn.tlo.u u_ to ....... tlMt l.l.Jll>ll.1t:r or tb<!
"optiMl" ..til"'" 1Jl p1-nn'''6 .. wlIl""'r."" pr<lg IJl11t <<In. tor the
""1\01.1 or e.-plotAd. I"",,,yl ""....""'11able, _ Ile"... .,.,.u or the
..et.ua.l. ...." pr_d l...·..t1/i:aUca. c<NJ4 ~ o~.
'I'l>e po\e~t1u ror &ft,lII1nj1 IlI<>i"@ 1n!oz-Uca ro.. tlle _ con, or
or .ch1cY1J>e; o<Ic'il"-t.e <l.etinl.t1ca or tlle .u1>~r&Oe at a lot ..... <>Mt by
~vt.1ca or pl"OC>fl'4....-e, ......1..." r.... ~llca to r-q:lca. !.>:J>1.&A&U"" or
Uw.. <UNc....oo...... po..lblot, ill pan, IWld ror.o4 tlIoo buu of a
.....V(lll&.1. .pp>"OIIcb to .",......r..... 1a....t.!&&UOIl.
iRU4J' \0 ._ u.. ",,1&_ ...a-I or ''''"CI' ..." pedo1oc7 II'ld
u.. or OLlzllh<>w 1.t.e<p:'eW.~1ca. II'ld \0 4.ot.ena1M lpee1J'leall;J _t
MIl u.torqlrew.Uca or _...,.r.... u""nl.p.UolI. A<:o~, Ule
.....hw """ lie "p<on._ 1A\O dhUJlet pho.,,". on.. rlrn pho...
....._"..." • brl.r ren.w or tl>e ...1&_ l'1.ddl or Po1<>lI:f, pe401Oll:)',
upl.orlU"". 1.1 1D:l.l......
tbI .~r1A& proba.. 1.<o~-,..r 1.<0 t!>a """~ ...,. _o-u..<:U"" o!
tbio _e11'10 pl'<IpO-a. r_tut, (~, a>p. 10).1 C_~.U;r. t.Ile
,
_n 1.1 plrUtl>elll...re .. t:o 1teM 1.<0 u.. Ithl1q;>oopIQ.
8U:llrd ;>Moo eD~OIII;>&'''' • brior ...,vuv of tlIe ell&1...er1<lll prob1e",•
••"""ht.e4 "HI1~ loeatlO1l, deo.J.&ll &tid cotl.~'t.lon.
TIll! t1.n&l pM.ee of Ule ren.v 1"01"""'. "" .zaa1aatioa of cur.... ,,'t.
rublurl."" 1.llVOln14s;eUOIl proeedW\lll. I"r.... 14I......Uon ott.....'" 1<> tilt.
..ctier>, \he .....iter eot.Al>llobeo • b••h for tbe 1.a....US.U"""l
proeed.....,. e~lo1"d 1.ll the ""....~\O!l...
~-
n.e odeD"," of gcol.<>gr U the tour>d.ati<lll for \:he pr<>eedW\ll of
.ubourt.OO eXploraU<:aI. A~r \lDll.@rat.&nd.l.ag of tho oubJeot l'
the !",." u,,",..UIl1 if exploraU""......... to 1><0 pr~ ....d 1Dte~ot:l,y.
a""" t.be O<:1eneo 1. ""ot, ~ o,rtalo o\ll>d.h1.al",,. of pr,--ry
lII!por"""'" <>eN to be lool!oted tor ".... PW"PO.... TboI.. _Ivi.l",,"
al":. (1) pIlyoleol geoloog;f, (2) p/lyaiosraphy or tbe ooncept of
phJ"'1"lP'~" ....Slca•• and (3) .......tt.v"&~.
PhJ'olc&!, i"oloo' deo..lo vt tll \.lie .....t""" and proportieo of the
......,.lah cCllpollDg tl>e euth, their duutb..~lon. ood t"" pr"""....
11)' Yhloll t..'ley ar., formed, olt.ere<l, t ......sp<>rted or><! 4.1n..,rte<1, a. YeU
U the "",tW'l> aD:! 4<I""I_nl of the 14ndOC&p".
~'l06np.V 1. U>at br....eb or ,o,,!.<lgy ..mleh <l.eo..la v1t.ll tlIe
.,.ate_tie e~t1cll, """"rlpUon ""'" cu.uUl...tlo... or 1.aDd1'01':11&
aDd Ul<!U tnte,.,.-e ...Uon .. reeer<ll of GOoleg.tc hinory (58, CIlp. 10).
Of lIIIlJor 1lIpert&l:l"" te the IOU ll'\/ll""or h tl>o een<>!lpt ot plIya1'lj:nph1.
reg1",,". hell. re;1C1l hal Ito 1J>d1n,Il.J. tuturel, net~ Ia ,."ganl
to lA<>l reliet but 1110 1e ...gard. to the Itnl<:tur<>, t)'pl In:! or1&1.. of
the bo<!rock Il\d tbo ........""" ot ;oolog1e ."""to ""~c...1ble tor tl>e





















































































































































































































































































































































































































































































































































































































U>e ..,11 eo..,r 1. oot ot U>e tr....~_ ......1.ty. SUrticl.l8Dology
-p. dltte""IIU."" tile .....c""..,lldate<1 ...... r.o:e _toerlab of aD .......
••~ 1.0 Ule1r ~. 4<loa1.h ot depo&1tl"" (...ell all gl.a<:1&l. Ull,
all"vl.., aDd 1.0<1..) aDd 111 ..- c..... tbelr tooxt.urell. Th111 111
~ollc I"'tt.el"Dll. A. "" ex_le, tile glacial r~t1",," or lD:I1.......
...... 1ObQ'OD 10 'l.3=e 1.
portnye<l. 1>)' U>e conl.<lur. 1Oi><lVI> "" tDP"6"oPh.lc _Pll lD<Uc."" to .....
degree tile type ot :oon aDd • .,IUlU"r..... ~ol.og.lc coo:llUon. or .
Tbo!.., p• ....., or :llIO.jor 1.JI;>o1't.1lDOo l.D plannine O\lblRlrt""" exploraUon.
\/lie" 01 In eocJ""ct1"" vtt.b ....rioJ. pbot~•.
,u.., ....I.lab1e to U>e ..,11. enel"""r ...... __c1al ~o1og10
>J'epon.ll 11111$ d11lO\111......... aDd r.,..."tl0.,. _pjlO'll. 0Cl U>e q..,.;l.r&IlSle
".. 0 .. 10 ... OIl",'"
G
-,_........_....





















































































































































































































































































































































































































































































abanc~rtn1u UIr....,p""'~ lM profile uoeplo tor UIe tenure or UIe
.....r- 1oOIr1_. A.ail ._1.101.. 10 '""7 _ or ..u... wtUo or
wt_ e.-.. -'-e':en...1e•• p~e&lJ,J_late<!. 10 NO
1JI<\.1wt4.-J. ~~t.e.... (_~.1~, 15, .. 16. _. 93 .. 9/0. )
1Ioel_ 1ft UIe .ell , n-ptII"~ .... _..,.-tpU... profile. tOl"
neb ...n ~no- .ppe4. '!'be lIrorU~. 1nd.lc.te Ule tenure. <leI"" or
....~I<I"U e.-eloi... lI"!"'_ or lib ...""" of 1lu4_ or roet. l1t.1>o1qJ;y
or U>e puoe'" .t.eriu...~ eharaeterin1c" of b borU....
'n>B. <le.c:rtpU..a~. booor...r, _ .......lo qIIIll1t&u .....
~t&r:l.q. l.be ten...-...l eia'&1t1eatt.._~ 40"" ...,. eoi"",ide
wttll. e.-.. 'llI5iDeBriJlI!; wrtllr'1lJ. e1&'&1tl.:.".. .,.,,~. eor...:u.u.,..
"lo_.. the Ull.lt.ed SI.&t.e. Dm~n or Ae:rt~lo,,", (U~) t.ertllnJ.
.l.a••Ul""UQn ""l.e>I .......i.,... elll51_rlnc ol.o...1ti""UOOI .,._.
("ot P"""lJr t.ell1. o.1) bon lHen ut.elllPteol (~3), &Dol. the_ ..... bol;>t\IJ.
_re otIIelo 4&1.& nJ.lab1e.
'n>B _1 ."...., J"e'PC". 0.1.. 4.e",rl". u.. t<li'CCJ"'pIIs• .........,.
_I.&Uc.. &1.. of t ..... ~ onll.1..UOOl u4 "'DOral.~ or
1M ...... 110 08J'1.~1oW'U BOll ........'., .ct»-..ue ~rt.·
u •• ot u.. -.lor n ..rlu _pmd aft 11"'"<1. 'nih "".o."Ui"" ot
Iltillt, ot U>e _plnc tor ."Ci_r1tJc purpo... 10 ......, .1&D.1ti .....t
4.e ...l_"t.
I/lth proper _r.....u.... of u.. pdo''C1e..l .,..,- .. e.,.,el&1J.;J
_ ... <:<rre:u.uc. 4&1.& aft .nJ.llIblol. UMt -.:rleooJ.wral ..U _7 _.
_ ."part. __ " ..-.4 "D7 u.. ooU e~r '" p-ellt &4.....'- 1a
~1lS t1e14 up1.onu..... IIaIQ' not.. (1adJ._ (60). 1Ueb4M (65).
"v Jer., (26), ,te.) 1>&"" _ GIl1J' c1etel'al.Md u.. easJ.-rlJl&
cla..ltlc..UOlI tor .......,. .....,.,.. ..,11 ",rlu, bll~ &1"0 the "ll&l"""rl"i!
proble:aa ......,l..t.ed nth the.......,lu. \/boo ........Ualla, .w::h .... po..u
are ot lP"'''~ "UU~,..
'!'be 0_ seosro.ph1c _1'P1. lm!~ tor the "6TIcu,1~ural 1011
llIJ'Ve)' 11 the <OllM)', o.1tho\l6ll "llr10Il1t\U"o.1 1011 ...po ...... "vlllab1.<l
tor 1;l>e JIo,U"", tor 1IlI!.h1d.uaJ. ""te", ItoOd 1'1~ Iut<oa<:u ID11v1duaJ.
t ...... '!'be ....poru Y\U')' 1a 100"'""")' e.nd a...labillty, depeD<l.1ll&
\lIU&l.lJ' "POll the cIoot.e of publloltiOlI (22). TIle "llrl.Il1~","aJ. ..,11
I\IT"")' pllblloaU"". tor 1M'""" ...... llited 1'1 App,,,,d1x B,
AIrylweo In"'ryreUUOl\
Mother lOUT.... ot 1nt......t10l1 ava11ab1.<l t<> the 10110 ..ag.l......r t<>
,,"l.t h1a in plannl. e.nd P.."ll" 1• • ul> .....t".... ":rplor.t1",,. h aI..-
p1>0t<> 1at.e'1lret.etloo. The int.e'1l ta~l"" of "arth _ ....rt.o.h w
geologtc t ...~""". fTOII ....,lal ~"tor-'aph. t •• r"1aUftlJ' .t.ra1&I't-
forvar<l. prooodur.. , bll~ ""'" \/hleh ""qll1re. oOll.!.doorob1& o~rI..".,.. It
optJ.:ilal rull1to ..,... t<> 1><0 ""a1.t:<e<l..
Ao ..Ia.! ~otograplla ..""....a""lJ' .... cord. tho ""I\llu of the ""tural.
prooe..... reopon.1bte tor the p!1J'.1coU tuture. (l.",.1tonoa) at the
..a.,t.h' • .,...ra"". Ko.t of the ... future. ha,,", <U.Un"t pat"",.,..
CQllPO-..d ot detinite <U"ll"".t1c ..klllOOU, '!'be ... loelude ale_uti ot
to,.. aue.'I ... t.ol>OBraph:r, <lr1l1Mf!:', Md «Oltona.! teature., w.lelllOnu
ot tooo W texture. u .... loltoed to aoll ....." ""ijot&U"" Cnftr or l.o.n4
"",,, lnten.l .... tt.. l.d. checkl 1>&... be .." ~1oyed to ut.ot>l1sb the gr"""'"
al~....t101l. ""opon.,tbl.e tor ......lD1J..O com1""U"". ot <U.......,.Ue "le."u,
n hal .....,,,, ...'Iovn (12), (J9), (60) t.. .. t l1II1lar ...rth _""rloJ.. or
geologtc rut""". are rdl"ctoed by .'.'Jar al.r1>lJoto p<ltl<>rn., Md
l'\lr~.">er that t.,>,.., p"t-.erns are re;>eUt1"". Th"". tvo 0011.:1 vh:~n
11oo.... 4eVl!lc;>ed rr"", tM ...... ......,nt _ter1.&t """"r aa-iJ.ar ~",",1tl"""
of ~U-.... t<>PQllr1IpbYaM tlmo V1.11 u'!11blt t!I<! _ a1~to poottern.
IIlIen &ll tM d1~tl~ eln_nU of an ....,a 11oo"" be<!n nulled and
~VItJ.""ted. tI>e e~l~r tM ""teno1Jle u.. ""t..... ""'" onent ot the
......1..... ooUa J..D I.h&t ....,a. IIh.1ln~ -..rltt1al _terlal..- "'IIi gener.l
""",",..t _toert-.1 t)'pel tan be d1r1!ttl.)' J..Dte"l'reted tra> ...rt-.1
pbotog:r.ph:T, I<l.th knovlndeeabla ."PPln""' ..t&ry ..... of J..Dt'o.-tlOll fra>
poJ.og1~ ""'" pedol<>gtt oouroe., till. Inte"l'retaUOll t ... ge""r-.ll1 be
.nen<\.ed. to 1=1~ IOU texture., aM .ppr_te deptll cl _..,rlal••
Airplloto••100 ofter tbe eqglJ>ee.. an o.... r .....U v:tev of tb& proJ~tt ......
v:ttll po.:rt1cu1&r re,..-.t to tqJogr.pbJ', dnl_ chu..,..,rt.Utl, .w.><t
..... et_~ lIeogr.pb:r, .o..od "teeulblll.t:r.
oU1ot t.be IIn.1tood Stete....... be~n photqg.....pJ>ed, by ......10lU "Sentl.e.,
aM 1.. _ ...... W. tover,.. I" re&<l11J' obta1Jled. A IJtl.lted Ste....
GotoJ.og1taJ. 8o.u"¥ey Ito1<olt of the "''101.. bal.d1.ns tlle pbotog:rapl>J.t
to....""'" 10 "va.lLal>la (53).
Usa " ....Uable ........nst-rl116 ooU "'p" .o..od reporu p....pa.re<l. by
t......... of ""rl-.1 photogr.ph. (40). The report" otten Ino1J.lde
deoerlpUOfl. cl tboo ,,,ology aM pby.l<>gn.plQ' ot .., ........ .o..od protl.1.o.
at u.. ooU.. ~pod. TIll> .....tu. ot the- ... "'1'• ...." reporu J..D 1'"'-1......
11 g:t ...... J..D ApPtn4U: C.
EW_rl"l! Preblnu
Betcre a aul>-..rra.....:rplor"UOll prognuo for hJ4Inta:r 1oea.tlOll,
ctealp...." o""n.....UOll purp........... be 1ntel..l.l,p'U.l,y pur d, the

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































...." l.lMta t......u..t.e " tlel4 uplol"aUOII PI'<IC"- t!ao\ v1U provtde ...,.~
.".,...;oole&llJ' " _.e\oor!taU"" of the.. _ .....1..... ....uU""•
...ttlct..UJ> d.e\&1hd tor Ule oolliUOII ot I.lMt prcl>1e...~ luuld.
Sp.elllC1J.1J'. be _ ded"" aD " _Uloil. ( .......~.) ~ poo..,t.rtot.e Ule
......1.........n &.Il4 ""'~ ~u.•~ll.lb UIolr Lla1U IOlII1 bo><le .... a.Dd
.0ll1I.lat.e <bot<' ~. 1a ellll1-rl.af; cbar,",,\oorhUca __rU...
".. -'" "- _Uioo<! or ao:ll Upl..-.UOII t .... I>~ ""Up _
-.UW::U.,. puz'pC". h I.lMt oooal<1ftc\ .zam-UOII or \:he _1
pn>tU... ..,. _ ot " 4r1.1hd bcW! _1.1>1;, =", '1 ..t ce4 "Htl "
PG""Or 4z"l><ea ...,p.r. _ .,... &.114 "" !>orl.oc ..Ulo4 ~
.....1.oJ'M. 'ft'.- e~r\."l! pr<JPOrUu &Ild <:b&rae""I'1rt1eo .n eftl_""'"
by port....as ope'1fte labon.1.C>')' too... OIl .. l.c'\c4 _lei. 'r.>e
'1lC1Ileer ...~ u.e t"'" d.e"'1':IiI1.Iloo <b!l lou\l"", .-c1.llc• ..." <lept.h or
t.he bOl'~., U •• \be \1?" &.Il4 ."or or _1.oa ~ be <>b~•
.... _ r_ eOlld.HI""• .., elllll_rll16 proble.. nry rrc. .
t.<> ......., ... 11"",," proee4un '"'" be (o;r obou.l4 1>0) """dtl&<l. lI ve ..,
e.rUin ge,.. .._i J'Ul.e. ha... b"u .....bllobe<l. (2), (~). (65}, U>a~ a.... be
_ ... 8\IJ.de La pl.&a.o.1a,g eXp1.a>'.t1Qa p"<lIlT..... '!'be.. rul,ea ......
brlc~ out.U","" In 1....t~ ..ctlQLo.
$pact,. aM Depth ot 10<"1118"
Iorl........ &ellen>llJ' louted UCIIlI I.lMt ","Illerua.(.) or I.lMt
piC; ,II. ,.._.t ..cu..(_). la tv.. or bor..- ......, bod." olloW.d
l>e 1.00.&"",,, _ U1ae .u _t.er1.oJ. too be ,,"""..._ h aD&1aod.
_be" ..... __~ l.O U. tollovl.Jlill _nJ. ...Uerta:
1. U u.. "'OU fO"OltLo U ui"!c\e<!. too _ c_.U&ll;J ..u.....
......u:r... ~t.,. u larp, a.lu.o.p. IO'lf'nctu.. bar1.Jls- .....
~ too det.onw. u... u ......Ha.l -u'....t..,. 40.. C1b\&l.a.
2. Sl-olng h -U ne"" predtoted ,""U I>erden ...., 10 .....tftO<1
I>y cb""f"'#IOd pr<>fU. eh&llge. untll 1t .ppe..... U>o.t ..U
vu1..U",," have been ....pped..
3. Be..lll£" o.hould 'De olo",,~ epo.eed ne .... t.r...,.ttt"" tone. (lP""'!e
change. f...,., O'Ilt t<I nul _ .... f01' e_lo.. the utoe ..t oJ'
.olMl<lenoe of tlle Inwle 11... viti> .. t ..<:o.lbL..ano pla..uc ,",,11
1>00011on ahoul<I. he detoe~.
~. 1l01'11l£. ohoW.d. he eonoe ..t ....toed ..t .Ita. of lIllIJor 1<*11"...,
l"""ucuJ..o...~ "bere tlle"" eotnelde lu tIley oJ'toen do) viti>
1ouu..... of l ........... tly ~o.k or .~re..ll>J.e f.......aUon ,""U••
5. Boring. ahouL1 he .t"",.re<I te pe~t det1A1.Uon of 1>0..11>100
.t.rat.a 1"olln.aUaIl t ..""........ t<I tbe route ..l~nt.
Tbe depth t<I vIlleh bortng. ohould be .......10<1 h .. fu....UOI:I of tlle
'""6"1t\lde of tbe .1'P1l~d l"..;l •• tlle ge,-try of u t1""•• the
.haractoer ef ...blJW"fa"" _terl..1., _ tbe pe..ll>1e p ,,,,,, ef ""J'
It>1>e ......t~ W>deatrab1" ~lJW"f..." _te:rlAl or .traUf1catt"" (58.
ClIp. U). The reUC'l'tng ",,,,,rAl rula. apply t<l1><>r1ng depth:
1. \/her<: t.!>e .t.aI>1lJty of tbe ..."1.1",, h 1.10 'l.uenton. tbll bortng
ohould utoel'll1 t<I a dep'th snater tha:I 'th..t fer the ..,.t
prtlbab100 faU..... lJW"faee.
2. \/here detru.nt.a1 ""tt1oo...nt.......""""toed. tbe l>orlDll ohoul<l
be ~rDllre.oed to a depth \Il\ere the .tre.. tncre.... due to the
applle;1 108<1 1& e<Jlll.l to "",,-tenth the ... rttcal.ffectlve
".,.rburden .tre•• or to a tt,." lo.:I'Ir, ""t""-ver deptl> I. lau.
3. '!'be 1>01'1116 ahcuJ.d penetrate the ~ ..tllered oo1l horh""• ....,
pe.-..lt oXUll."..U"" ot the puent _tertal, lIIIle •• that P"'Nnt
..tertAl h quite <leop.
~. ~ bor11\6 ~=ld ~xteDd 1>01"" t.ha ~.U....t.;d d.pt.ll or ~"t or
bOlT"", or l.C tM dlopt.ll Iod.!""ted. bl (1) .bo.. , YhI,l>It""r 11
~.....""r.
5. n... bor10El d.ept..~ oIIo~ b••\lCh u..t tIloI d.rol_ .;.pur""-
_. ~"" 1>0 I'rOPOrlJ' de.1gt>ed.
Type Aod. _r ot ~Lo.
10 addlUon t.o deUnutl.ng tM border. o.nd. c.l4bUIl>IOEl t..'>e ;J.ept..~.
~t tM depoalh vtth1J> .. I'roJeet """., tI>e "OElI"""r ......t ..110 be .blb
to predl~t the Q"'II1neer1J;g beJ1o.vlO>" ot the~ d.epodto, either In pace,
or ... u~..""'ted an:! e_ete<l. !Ie Uy <tltMr do t..'I.I. dIre~tl)' b)'
I"',.tont.ln,g la1Iorat.orl ""oto ded,gaed. t.o ""'......... llpeeltlc "OEll""~"I"lI
p"<>p<>rt1u, or 1MI""ct1.Jo, ILn4 1... qUMt1tatl.n~, bl .111;>1.00 e1.oo.-Itl_
~atl.on IOn<! <>.e of eorreLoUOtl. betVl>eo ~l.eo.o.1f1eatlon IOn<! l'rOl""tl.eo.
'!'be ela.o.1f1eatl.on "Yat.e<> uao;l. by -..on bJ.,ghVOOy d.el'.rte»nto 11 ~t
eato.bllOhed b)' th~ ....... rIe..., Aoaoclltlon of a....to> aJ.ghVO»' ottlelala
(AASHOl (:). TI1~ As_utI"" _16ht t~ •• t..bUoh • Ule1'tll eauUlu-
tl.en ot auJ>grOide :IIOteU.la tIuot m.1gbt be .e~,"""l.1_ !r"", • III1nt.....1
,,'-r "f a100;>1<1 .""~t",, ......U. That t..'>e MSllO cla.sJ.f1c..tlon (Ill.
a<ldltlon t.o S~ lJ>:1<lX) Uy au;;>plJ< .ll. u... Ill.ft>nl.lltl.on ...ed~d for ""
a4eq"",te, H pe:-h&l>a eona,,,,,,,tI,,,,, d.e.1.it> or p._ot Mot1on. 1.
d.e_at.ate4 b)' its allCOoosetuJ. """ by S Illllllb.,. or btQl"q orsa".u... tlOOl ••
Dea1p of -.lor c ....S, t11le, I\ra4e ..par.tIcn .trucwn.. an:l br1<l&es
nq\llre. ,...l ....tlOa ot tlI<I .t.... Il6tl1 &rid c'""l'..... o.1b1llty of the IIl-.It"
.",.1101••
I/bether _cU1c proport)' _&~_~U are -.Ie, or the _1<0.
U'<! .1IIplJ< ~la..1f1ed, tM .00000....r 11 .t1ll taeed. v1t1l. the preble- ot
uU'apoJ.oo~~ 1.. .. d&!.to tl'<>o a tG~ ...·ctne locaelo,u too cover. "'1,-
ot ...s.L Ma¥, _ U tl:>&t V!>1c1:t tu.. _0 ......1<0~. I'nt•• ,,~ MI..'>.od.
ot o.Mlp.1C8 .&<>11 l e~U... 4s!.to cnl,r~~ e"C1:oeer to
4ol~ndAe tlIe i!rvp:!rtl.. an4 _·.,,~h':.luot ~ _Los uob", 'O.IIOIl
010 noe cleorl,y ~rtna h<ll' s"ueJ.;f the.. p oper~l~. _ c~r..,\oo ...hUca
-:t ......,. II1th the <lepos1~. S!.tothUcol t.'>.O(!.s 0"" '" 1<>1n.l to<>
u1.ar>&1.o>e ...... ~l.at1... -.:a-'t3' of ° ",,11 ~po.te, tlIe p_lor
......laUOll or U>;f Sl .." _o~ _olt1 ..-:tU,1c U:c ::..... _to L~ tlIe
...... ' ot o,.".,le. ~'o1ch ::111&~ .... te ....,j. to 4oltt ... " .....,U Pt'Oll'Ort;r or
cllarec""rhU' to a 61"" .. dcl""" of proct~i"',
SlpUlaoat statlot1>oll •.. ..0.1,. 10 ~... ,.t yes:":o lDcl·u e' .., 1:11
'!banItI...... ,..-..I tar.,." ('~l, !I .... _ 'nk...-"b""", (~" !r~'_e (0'0),
Dee.. (Ul, am. s..:,t~ (~~), Thlr 1,.""nt,pU",. ty ~ rnt: ......, Kar... ,
a-eon ......~ ~.n 0 t<> deter.U"" the n'_r of o""'l'lc. na_ lo<>
obtalll ~."...-bl<! 1s.1an 1:I<le~_" ""l<.L::c1c .011 cn-. &<>1 ......&1<1
c~...r"""~ t'1o·I:a. :"'c c~.ane""rletlea ""a~~..~
the Uquld an4 pl. uc liaita ..." the pC "C&G'I or ci.nJ' tracet"".
5c"U'. etu<i;r ,nl<!rt""k to deter.Unc the 1stl"" h"..,.e""tty ot .. 0.011
.:o_lt (ut1aelt 1D an orost_rlq .." .. rather thNI pe4o!<ll1c~).
"*' trr tb.1.....- h pCr~a • ""....tp1ncac~ '"'J' fer "IF",.,.
<Ic.1p purp<lMa. 'tile ... t • ..- lack ot _ce ~ve... the..
etlllUca, 01\10 eo tllc o1Ut.....ot V&rllOblc. l0.0lal.c<l _ tile <levee of
p....d.101l c_cte4. 4LUloolgb ° r1Ii.......... a;r,>llceUOIl or the ,t&tUtle&l

























































































































































































































































































































































































































































































































































































1.ll .,1locUIOC proJ_c<. tor det&11lod uo<e."lI."lc., ..... toJ.J.cvl..ac
",,,,,n.1 crll.erh "".....1IIp1.o)'o<l.:
1. n.e pI>Jr.lo:>gnpI:1c --..I ... v1Ul.1a VII.1c:b Yle pro...."... ""... ~U4
2. n.. local p!l1Uocr-..uC .,UI"II~ boo tnlCAl ",r tl>e
pllJr.locnphlc ""It.
3. '"'- ....~ boo ...r1'lcl."t "''''1.<>&lc, i'Ncqlc .... u.~
e<I"'~ <c I"noIt • nlld ",rflO!! 1OWdy.
•• '""" .... -'>cW.4 be cClli>letoed r.ce I.a"".t!&atloa ....pcn.•
• -..1lol>~ r~ u... .~ .
5. ~ ..ctlc<> or 10wntAtoe Htsh""1 &hcul<i be pl.&nMd ....
!be 1""t1oa. or t.!>o ..1&c~ pro,jec woe .,""" 10 r".,.... 2. '"'-
pI\)'.losnpl11c .. tt1o>& or net> or tbot .t...", u <i&,..,rlbed 10 u...
ea.. Stlll1y 1. 1.lltoent.aw RoutA (,I,.
Po..:, '1_rtl'9~' ..., lin.... Co<Io..tu
n.. .t~ are. l,at.er...,... the bot'd~r or tloo Till Plat- SecUc.
or UI& centr.~ t.cvl.Mo:l 1T0,,",,0,," fl.O<1 tile Aqnd.d vau",)' Secu"" or tbot
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FIGURE 2. PHYSIOGRAPHIC LOCA nON OF STUDY AREAS
"-,U,e. La 1.DoU..... 10 ~~rt1N 1>1 ....r-.l >J1M .U"vtu 5Il.aLae
_r1.alD 101 u.cu.t:r1l>e ...u-.t. or ala<:lal .,.. pou"51Ac1..t ~1oe. I~
l.IOd...s.. botb cJ,a<:le_ Md drlna.. ..,laKe wtl.ll. c.......U l.z -.u.
tGpop"'"PIQ' _ ........~ .la..... U .. or ~ t_~ __ •• le l. 'I'l>e
<:culn~ ~t &lact.! Ull or I1.lllIo1.oll lo!••, au....."al o.od
~ $oo_It.. , _ ...,a1d.1&l 1011 red t .... ..u-e\&"7
n>o proJ<oCl .lectoe<!. taO" ."""", U .. uU...1.)' ...HM... U>o r.....'"
L&loo 5o<:~t .. or tbe c."t.ra.l Lov1ADol f'ro't1J>OO (,l.2). 1.oc:allJ', It h
3000 Iq\lU'O &Ilal I" eorth"", ..tel'lO 1D<U...... II ct,.....cterl:uKI. b1 .. , ...... t
""""~.. u.., u.. St. Jo.pll.. Knkolce-o, t'1PJl11_ • ...., lroquOll
Ill. ....... *Jor puwDt _toort•.b 1Jr, \bot &fta ..... u.... or aIM!&1 .,..
.1..dofL...."oJ. ....1&1•• _ d.... """" peet __t <Ie_I" ....
"", 1\""-7 ..... 11.. uUnlJr 1'1011. Ule '1'111 P1&lu Secu"" or
u.. Cut.r.l tovloa1 hona"". t.oc..lly, U h .U..._ 10 t.M Tlpl.OD
Till l'alD, u.. l&rpn plI:r.lO!P".ph1c ....n III u.. lll-l.1.c (""c",,:rI1lfI-
11,900 .II~ alJ...I.vt.lch 10 -...cwrlnleallJ'. al1<Il>tl~ ~!1.N
grao;md __ 10 1:r na~ ~r _ ...-e.... n 10
I'~I""","", ..un 10 bo<U_ (~). ~.t .....rI..b ..._ t1........,,~
~u.l '1.111. al1lIY1.al dol_In (__ r.... ~. U11), ....t
CaM Study II, 10....n ........ Rout.e 10
1Io!!l!l COUll.~:r
1.'lle .ttld7 ...-e. U". pan.1.l.el to _ oorUl at u.. .....u..r1l bcnler
or Ule Tlpt<1D Till 1'1&1.., 4..cl"l_ 1& Ule p.,~ puocr~. no.
t.Ul l.D U>1. are. 10 or .,....~ .Wrlob u.o.o 10 tbo-
p~~1.otc 1&0~. "., pedol..1c ...110 (IU-:..c...,ob:r) .... put or t.lIe
l&"" ...... at t.lIe Ol-Iot<o (20). Pu.ot .t.rt&.lo 1.0 Ule ...-e. &<'e 11acl&.l
Ull, ..uu,,__.... t .... U>10 tll.1, _ ....u.:r ~.-1.Q cle-'U at
l1aclofiu¥1&.l ortcta.
"", loe&.l pbJ.locn;>llJ' at Ule IJ>dlY141&l .tuolJ' &<'e". 10 tn>lclll
et Ul& pII:r&l.egre.pb!c uatt. 1" OIhlch tbey are l_tood. Fer OlIO ""so,,,"•
.."",no.! ......1J.ao.l""......_ ... Int. ...l ... oWlll or Ule l..n41>"l.41&l pn>J-CU
obouJ,.d apply I.<> o\!Ie vtUlh the _ phJ'alOl.-.pb.1e ..ttl...
"" ....I...t W...-tlCB t _ ot <lie P"'ecd1"C dl..,;I.U.1CBI II
_lUtd 1:1. hOb 1.
!)<! or Paetllt~
!& o.ll .....1 tlle pT"O~".d t.d11t7 II etlt:e tOC' MeUan.a) in
IaIll or the _ttOlOvtde t......nta.... lIet ll1&IIVa7 !l7lteJo. n>1I
I]'lteII ~~ v:l11 UAIl )00 dUll ..." lO111tar')' IIR&lIU_..U
v:lUl • _tvorl< 0: "I.e!' .IpIe<!., Ualted. ae""I' b1&b""71 ~.. ~1,00CI :o1lel
I .. h",Ul. "'" :o1lell£' 1n IaIlt&lla "U- II 0....... l,l:l(l I&llel.
P\<o..nt It&n<l.l":!. <Ia.l.... In Indlllno. e"ll. r<>l' u.. eoaltruetlOD ot
!;Yo, d-.l·l&ne pa~ "D&4~I, ."ell " al,,~ ot 2~ rut I.. vtdth,
...pu.too<I 1"_raU,y \17 • V14e, d~. ,...r_""" ....u"". '\'1>10 vUe
..<11.... aot. onl1l"'>Y1~. ~.,. tor erUele"t d.r&1A&v. t..,IUttu, but
Ol1ao r.... &ll;dlttODal htu.r-- t.n.ftle 1aIIe1 ..'>eo.lld 1""....,._ ~1>I"'l1&I"
t1.cIv _ -'" ...~.'""ry. IIcth r1&tl """'- ne>:;1~~ P"":ae~t ..ettoaA
~ lie _.
All U'atrl: tl""" :..-. u.. _ CU ....:~l"" "" lac:!>. .-..t_7 vtUl .."
.t~ 1a........eu""" cr .top :..tc;l>U • .l:~.. ~I JJ.a1~ I.<> v:lde17
~ I """'""'"'~" ±ntnU o.l.kvo! vt1A1a U>: r!,gl:t.
or.~.
....ellJ. <le11p eonalde ..... UOll. t".. !.be ..ott...& ,U..,,,,,""" .....
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C4Il! !n'W! 1
llfIJ:IlS:ll3 RClJD: €.II
POl3n, (l1l!lICI'I, AtiIl 1"'lDI.ro,(:!1 Co.:rr'1l':l
,. naed ..,l&Il4. _.~-_1lI 1lIU..
,. n>l.UJos ..,a.. too.. llIU.,
,. ..,l&Il4 p.1ala. \.M,..U-1.M pl.&J.a.,
,. rl.... r rlllh rtoot p1&l•••
.. un no> taln -~ • ......a Dr -=-.aU~1"", Dr ....e-.oJ.1";d.
..,.Lontcl,y \h1ek lOIn. '!bo nll.4YI C""U1II Wck 111~ <I.~P<>l1t1 vb1ctl
......~t.r1bul.<!<I. ~o ~UJb1<l. <l.1.ella:r",. fro:.- the 1ce """e~ t.hIt le~u.<I. 1"
the ,acid lake.. se... ro.l- .toge. of n..I.ley !1111"6 oec"""""" <I. to
odn.oco ...... ret.1'on of tI>o I.,., olIe.~. ~.. of .....lou. IIl.o.e1o.l- ......
10f.er,l.&eUL Il.oI\IU .....~1.e<I. thele <lepoo.lU. II=b I.oe.. <lepoiIU ue
the pN<l<al...... t fu\.W'e or the .re., obICl,I,rlll\l OIO.t of the ei.e_au
tb<ot coW.<!. be ...e<I. to <l.1.t1lqpl1011 Ulo az,dfol"llli. For t.hIt re , .011
IIroupl >I1thla tlI1l I~u<l.y .re. (other thu the flood pala) b(l>Ol<1e<l.
by tol'Ollropht. UD1t. taterl"ed frao 1I101q,;lc aDd ""do!<1gle .~.
AD ono.l- ",01qp' _p, JI'1.KW"I 3, Ind. 1I10!<1g1" 001....... leoti"",
TabLo 2, o.n preleal:ed O<l tlIe follov:la« _u. DltllLod <le""rlptlDll"
of 11pHlo&ll~ _pe<I. unlU, .rrugld 1» order of 1»ereu1ng geologic
0lI", on pre Ie.""" I. the fOllav:loa P*T"6r.p!lI.
1.o¥er noo<1 PloI" aDd S>IPR Dlpolltl (Re ~) (19) (57). "l'>ele
dlpo"lto ."".llt of .11to, _I Nld floe 'r ll dopO.U.I<1 .1.<Il>& the
floo<1 plol0' of pre ...t-dq ot"""',, v1tt. 00"".10,.,1 "r"l1 of
....k Nld pe.~ oeeupy1q brood oIIIlloY d~pre"I"".. Typl••1.l,y, the
1e<l.1.o..to .",,"111 W.""", Leatleullr llthle UD1U of dl""r.. orl.gh
vb1eh el,l,rreo~l,y on UlOdersolllfl oc.e doll""" of "".laIll.atlO<l. "nil tIl1elr.·
..... of the auck Nld pen 10 UI""l..l,y threl or four flH, bu~ JOI)' .....h
leYO. to teo tee t.
1....... Lo..." Depol1to ( .....""......ryl (L9). '!bole dopo.lto ."".lot
of • e..,o.l<lenbLo thle_•• of toe.. vb1"h .... dopo.ltc<! tLo
OYOr l,y the utlre IUl"t.... ot 1....... 111111011, ...... lD<11 IIltl11l1
111II11 the th1e_.. ot w • ..,tLe de" the <I.lI\Moe trao the
lI.b.oII Rl.... I .." .......... IIlt.ll..1.. the ltudJr on., u.... dbpo.1t ......






Lo"., Flood "I.)n Oeo"slh















! • upO.l U""!, •
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O~lal ~ &epO*lta
•! • Of ..c0a4 ult•







! ••• Dlu.r Iaw.....dW __•• !, ab&l<o """" ea&l
u
• -~ ~.- ~.. -_ ~
Arter ru.Ll.er • Caw (19)
-,
GIIIIlIAl. GIOLO:UC COUIl«l R laCrIe.
-_.
"
t)'lllclO.1.lY too. '" tln..ea teet 11. tIlle_n. AI..., 11>..1_ In UI1.
r".,..,uOll ..... '\.lIe older .t...... In.. 0<:0:"ll)'1". 100_' or the -ner
""ll<tYI. TIle ... COIOIOJ..t l.argelJ' or revor_ l.oeu -..I are -.-loodlJ
cL~:r.
(;\.&<"1-.1 La.to [l"podU (QuU",rwy) (19). on... 11...1_ at the
It\ll1y ...... va. L\<aenll,y to '\.lIe ",,"t Or "o;rU>"",n. \Il>o. Ole IC<II el>eet
0<1......"""" "'1.10 NO! U1 Ie...,•• the lower poTU"" 01 the valleyo, ~ •
... re cre-too<! I. Ulelr \lPpu port1oa 1. ""tel> Luge _U ot diU
&ad -u..r _to or ........... _l.er1&! ""' .... u.ld c1""". The.. depoe!t.
le_rU!,y .cc,...ula_ to \lie 1<0",,1 of t.hII It&Dd.1llg vat.er. 'tV<> .u.tlDct
81&c1&1 1.Ue ~po.1U ..... _ppe<l. v1tll1n \he 1...1 ot lDtoo.....t. (~e
TIObLe 2.)
J...u;> ro.--UOOl (S...t.e!"!l&r;f) (19). In t.b<t &n!1 ~r c"".lden_
tlOll, the ...'r1:o" or UIe till .."".Uto ot • ..,.., o;r le.. _1 elf.)'
""1al1 ..... derived ~"lJ' tTc:. 014 101la or e,...llH drift ~t. &:>d
pu'l.l.y trao tlIe &rln<11llg &Dd po.tl""TU1"ll of tr_nU ot MadstODeI,
aha.lee, u<I l1.o>o.\.OQeI. Tl>e \crtun ot th. 111>". por'1""" of the tlll
~1" s.....tl¥, depe.'l1ng _ the ...t~ or '\.lIe rock t,.,. VI,\OI1 \t "".
pr\•• lpall,y c!erloe<l. \/be .... oI>aLo. .ppo.... '" Mve l\ln.1ohed. the l.arger
p<:ll"tlOll ot tile _l.erlal, tile ttll 1. ge<>erll1.lJ' ~ry e~r ....." h of
1nJ' or HuU!> I!tI'aJ' celer. Vbero :htoo>e. 1>0.... l"u.nl.lollecl .""h
_~r1~, I.Ile till h _7, ..." l,e. LD eel.,.. l'r<a • 4eep butt I"
UIe _r.t.elJ cr.1<u...4 perU.... t.o deO'P ..,4 10 UIe ""per""" ...,...
nrCll&lJ "".Uoo-.d I'arto.
Bedrcell: r.,...tt"". (1'I!""!l1'l'OllJ.... ) (19). 1bo gec1.oclc ferw.tt .
_r1J111C u..~ _ rell1l1C upl.LDd. bel"", t.o u.o ""'....,.1_...
Sorl... T...... dlnl""t ro<ll< _a_a, a..... l:Ij!" ta o"""r Or In<rftUIlf;
thh ... _ atudJ a ...~. Both .......oy. 'len! .«..ptablot for \IN In deUoeaUIlf;
lnIH~.. , Append!> 8.} for the IdelltHl<.tlon or Indhldu.l _p ""It.
('011 type.) vlthlll tile _Jor hoWYI.rlu, tM V.adorbur.sh COWlt! otudy.
vMoh II 10 ••eord vlth p......nl-doy .tandlord., v.. .,1fO!,
plo,y.lognpll1, IA(I dral""", conditio,," or tho ltudJ .re•• Tur cotl
."'""1 I'-mined tile _ l'oo.Ir lI"oerol U1Ji'OV11plo.iO ....Ita doe.orl_
p..vlOlllq .IICI _pped tho rolloorl.Ilf; ...11 ....,...I.U_ vtthl0 theM
-.ita,
(Silt,. 1Iplo0li Sou.. )










.urtl~UJ. toe,,;..... ...,ped., all.!l"""" oc- .1lt~ claJr 100& 0011_ ~re
-.pped 1n tile al.a<:lI;vuer arel o.t fl.o.t C....k. Tn>te&1 0011 prot'lLeI
d,.,."rlblag moJO!" color, t,ut""". IlI>d e"".lOt.&ocr change" are ,,"''''"te<!
an _. 36 to 39•.1 TIle re1.&U ..... ""'P'll:I'""pb.1C poUti"", <lrU_ """
pe...lOblllty, and p&r'ellt ...terlll(lj or tile lOll tn>o" -wed- are oJ.oo
LlOt.e<I viti> the protUe.
anal,y11O) "'"'' &va.lleJ>1.e tor I<O! or tile protu"," 11I10"" (1':0). 'oI'here
1'0"1'01.<1, • g,,,>oral MlillO cl.l.ult1oaU"" .........1g0>e4 to tile Ind1vld..al
..... not pontilLo tor &ll protILe••
.l.lrp.boto ltIteryr......Uoa
':be ItW)' area to dellooelt.e<l "" tile ••_led ""ooot.n>llltd p!lot<>
100-.10, r1<l""'~. Tho "nr·a.ll ~t pboto !.one IllI<I .-oot.h telO'OCU'e
pre ....t1on could be made ba0e4 upoIl pilot.<> l.OIIe """ text""" .1.oDIo. Dul<
pho1.o _ .....tt,end. UlrOllgbout t.be ItUl!J' are••_ote<l. lurtlel-.l 0011•
.,1th • ~ ea)' .""tent _lor areu Were tile ....t.er '\able .......... ry ""'....
tile .....r.ce. 8peoltleal.l,y, tbo otUl!J' IOnI.. ""••ubcUvtde<l u tollovl.
,
COIId.ell.M4 Nc- cOIIPI.et.e -..11 type <lIot<:r1l'Uoal .....Uable rrc- tile




1 8l"CYD (t>eIlYY) .U~ 1".,.
to (lIgbt) oUt.y ~1&1
·"-=C· _, .
B......" lilt 10M.
1 B.rovn .Ut or .Ut 10M
(loon) .... h •• t"""tur
Panni Mo....rlal • loe.. ,
<to bot<lr"OCk II w 12 teH.
depth
Top"V!p!I.Y _ de~..lcna &11<I
dIIp,..,uo;l tl.t.a In bot.!>
"",race llDd upl*"<! _lllcna.
Drat""§! - ".ry po<>rly Iln.Ined
Wlder Mlural eclldlU""".
_1 ...eN --en ."_ or
ponded. EMILy d...lllt'd
artHteeJ.ly.
!lark 11""",,1111 r;t1O;/' "r
d.&J'lt fi1'f&II ULt LOMI,
hlgb or~c conl.en!.
I*>tUe<l gn.'J rellov and
II"""" .aw cia)' l_
or IUt lou. (5-.11
q~tltl•• or tine .and
puno!.),==~~-
Gr&1101l yell"" aU t "*-rent Mu.erleJ. - deep loe...
1.,.. or vel')' tine IMd1
,_.
,
:~:-~:':';';'~"~~-k:1!"!\'!tark !:p"ay1ah brown aUt Topovap!IY • ........1.1 lenl to10&11, hlP. organiC (lenUy eloping are.. OIl 1001.1I.
c:ouHat. ~plMd _ I.e.,.,..,. poolIUOM.
Ugbt ~.h II"""" Drat...V' • ~"'HLr .....11
'-J..•Ut 1""",. dnloed. (10 • 01). Surf..,.
f&le yell"" to ....k nuoott II -",..t.e &lid.
brovD (hea.,.) .Ut 1..... int.ern&l. clr&l_ 10 -'-rat<!
Ulty cl~ 10&11 ..ttl.d 1<> u.. uppu' part and. .1.... I ..
In u.. 1__ -part. !.lui 1""".. p&rt. •
.,-----
,.,tUot<l ~, yell"".
IlDd brovll .Ilt lou.
37
A;[r!lUre Silt ~
'~, tark bl'OVDbb gr~ IIH ""~aJ>lll - <Ie....l)' level \.<>10N1, reI. blgll Drgallic auUy W>Clll.1nlll& (lo - QJ)o;<>o..ot. .re.. 00 \Iou. upl_ Ill>d
, L1gllt brovnllb v-¥ 1.errace _ttl""".
IIH 10'"
,.,
" MonIed IV..,. &1>11 ylll"" DNll_ • lI,pe,rl.l, low
"
(lIu")') IIIt lou l.O ."d...e runoff; !ot-ernal
36 ............. (lIgbt) 11117 01..,. lou. 4,...1_ II dOlI d..... too tile
1:\" ....lur-.1 Illgh ~U.r lule _MoIUed U..-:I _ 7"'110'11 to tbl belY)' tenured ""1>1011.(hu")') IUt lou vlUl
.... l, 6$ I.- ""ry tine ._ ""'01 Mo.t.erla1 - Dnp toe••.
PIoJ.e yell"" Illl 1.,.. ..
.. tl ..... ,_.
st.end.o.l Sill Lou
~~, Du-k gray lilt 1.......... TopoVI2hl - ""..,.ly 1.",,15 5 !!!.@..orl\!!!le .""tenl. u,..,.. l>Ol~, 01\.,0 U>-.1
Usbt brovnllh (Va)' to pt.rt. of tlood~10 a4Jloent ~
pt.ll II""'" utI 1ON1, "pl&1>11.
15 lIDtt.b4 118M gray, DT.l!!O:111 - l"JlOrfeot1,y,., JIU"", &1><1. yeUovllb 4...1De<1, .\lIlJ•• I W flooding
'" r------..
b"""" .Ut 1.,.... or dlty to • urlull .agree.
dayl...... PI....ol *""..U.1 - •.llll"'_
",. " ..bed. ..tol¥ troa uplo.o4 _
StraUr\.-l. .&DIb, IUt. t.e,.....,,, ani" or l.."utol>lt,
&1>11 ol~ IHola.. 4...l.b dlUto"" _ .bale vUb 0<1.-
or J() 1",,10.,.. _t.orto.1 troa gl... loJ. drift.
Kel"pon. SUt to-
O.-..,yloll. ydl"" or HllI>t ~gr!pby • all....lal t ....
• 11.,""",,1011. sr~ oUt 1""", Guo tl1e root or dopu~
"
ot",,_ !>Otto. Or t.....""..
L1pt gt'e.1 or Va:f oUt (oolluYlal .101"")'
J6 1"","• .ottlo<l vltll ruot DnL!I!f! - l_rronl.,y~ ._. <lra11>e<! be • ..".o or 1""gndloot, oot oul>Joot to
"
over'l'lov.
Or&,)' Or )'<IllOl<1ol1.~ l'aRot )later1al _ alluYlal &011
oUt 10&0. .0Uuvl&l _terial tl'<>ll ol1ty
uplaod 00110 oUI>J<tCUd. to
..ye"" oJ"<>llI01l.
L,yln SUt 1.oMI
, Vel')' d&rk sr'=I' .Ut 1_ 'l'Cp<lgr.pb,t • de_ulo,," ""'"
lUst> Org&llie ""oteot <I..Feuod tbte 10 old 1.,...
"
wrrac•• , e.""ellllly "",J"::u~
"
lark gr~ (bu..,.) .ta to u5'1aDde wbere ,utON .011.
lOU1 to .aod;T el~ lou .... <loIIl."*" t •
"
Draliiifi - YOI')' poorly
I'klttlO<1 gn.)' ""'" brvvo_ orrain; ...r1'..::e runotr la
l.b yeU.,... .t<atHle<I v.'" I"" vi tb _ .......
.-, .Ut, ._. _ el~. p<JDded ""tU ....-tlneally
of lIi~e<I alnerolOgieal dnl.1_.
co_Ulon. ""rent ",,""rial _ lacu.t<lne
de~lt•• of ""U.M....d
alluvl... of alud orlglo.
V_erb>.u"iI> glU 1.oMI
, oo.rk fl1"~hb b""'" .IH 'l'Cp<lU.pb,t - __rote l.O
lOUl, Illlll> org&llie .~I' .lope. to upl""'" ........
e ....""nt•
•, Cr~101l bn>VD to yen""
----
Ull browo .Ut 1......,.
8"",o.1ob yeU"" (bea")") Dral""!\! • wo,., blgb .urr..::e
"
otlt 10... to (llgbt) rw>Oft; _era"" IO""moJ.
~ .Uty el..,. lOU1. <lralnage.U6bt yell"" srttt)' ILIIIII ""......t *""l'"1o.l • tllin, .&D<l:f partially 1I101n- do~lto ot loe•• (16 to
tegroted. o_ton., liO In.) OV<Ir ._to..... ollt-
• Utotooe and obale. .to"" ""'" oh.IJ......111.....
zo.naovl11e Silt
-, oo.rk brown .Ut lo... 1'Dp<I:iY~ - ne&rly luel to
,.
St1lf B""'" oUt l.OOOI .tro .101'11ljl uplondo
"
.-, to 1 pt) .Ilt)' cloy 1I0llinontly tl"ntly .lopl0l;
_.
""'" dOping, eo-:m gr&d.1.nto
are 3 to 8 porc.ot.
J6 1.11.,...1011 brovn (ltgbt) Dral""lI! ""'" Po....btHy -
IIoll dra.lDO<1 to _ .....tely
).ooa vo41"l; to 1.oMI .t ...U drot"",,. Jlw>ort 10
lI.lIth, .-.1.1 f......-oto _two, l"'...aI>tl1ty _H.to
of ._tone, ol1totone to 01.,....
""'" 01>oJ.•• P&rent ""tertal _ (-.rotely
1lo4.r'oelr., .andotooo, lI.e,,) Leo.o ....t1od ..... Idu....


































































































































































































































































































u""""TROlUD o,• ..,.,oro "OS"'C
PROPOSED INTERSTATE ROUTE.......- ..-
•••• • _ ...." .....""•• ao,e .....
"." "".... _ ......., r.'\
:::r,~_••~<~-" ,., .0
~..........~", .." r... ~ .._,_. N.~.'W _. •
-"".. ~ "'-". ~'~"~-='~-:':'~ L '~==~'""'~'~__:-=~ J
IloUIIIlIl!p\.<uol.. (5Utl"". 910 to 1010, 1126 to 1206).1 Bet ...
the••I.&U... I.1&ita the t.o;>c:rc.~ h ....Ut..., 1.u4 .... U 1.II.U ..
pcwo1U... "",to loterp.....tt.. __ au.N'lel~.t to 1odl_... Uiat u..
are loe..~ ...... 1.1.1.1.•• _ .. U>e p..Y1..... I~ol.oatc d.la<>uaal..,
_ ..r, uo1 -.zoUC JIb""" pattenu ...._ u......WoUoo 1.1a1U Yltb
u.o.. ...._ .\aU"". Ia:ltl ...: l.25O. lt _. f"V'tbar 1at~rre4 tIIoo.t tba
loe.. I. t.b.1 ...... h _r1&1A \17 nlh"! .... ILa:lAl Ull, ""1c:h to
tllt1I h __rl..lt.1.a \I,. .....1<1.-.1 ...11....u..~ t ..... _t."t&:'7 roco.
TIle ro1.1tJlI~ (_ <>tbar .. te."U) lodle_ted tIIoo.t """'....,11.
datm _terloJ.. are reLaU""'t,y~? 10 tba ............."",..,... TIle U'CoJ.
..<>1l:C1c _p, 'tcw'& 3••~ :.ba __ .\e~ M,..""'''''. TIle lot..rre4
USlIO eL...1tI...t1oa of .....NeloJ. &<>11..... A'" o:r A.6 III the Usbt
Up1&ad Plat... (Statio... lOW to 1090. LOTI to 11.26). let....e~
tbaM n.uOIO I.1&iU the toposrapb:f U " ..r·ill flat. 1&ad .... 1.
( ........ ..,. Yl!1.e "'"" .,. tlat gIllllU vere lueUN"). TIle over-ill
<!.ark pIo<>to t.oM. 1:t4l. te<l • Il1P vater tabla u4/ar tlae ...~
.....rtellO.1 aolil. U&bt l'boto ~_ arw p.rw~at oa aI"Il•• or n.t_
1
A__te .uu.. 1J.&1u. (See Plate 1.)
pau",n. l.rIIUe&~ tJ>o,t u.e ...... _. occUplt'i br • ue,,"U'1ae de.....U
or (Il..l1Aotu)l Ilaelll or~1D.. Pbo.... \ODe ..." torn,,", -""
.... rUC_ • _p looll _t.U ~r the ....... It .... laferred t ....
~.~UOll ..." l.otoou.l_ t...-.l..,. ~""'t U. arel ...1 1001.
."... ...sor 'JIo~ llplaMI·_
rl.ocol Fla1. (auu lQ? .... 1011). rlat top "lOR. ioui<:o:>o'"'-'
teo. """" lae'l or~ 1.11d1..t.e4 U>lt tI:d 11 OI'''l;>lN by I.loo
fiood. pl.al.l """" llae_t<t~ ~P-1~' or J'l.at C k. It 11 _jee:.d to
.1-..1. "" rf'*~D'\. n"""... ({.odt••ted b7 l>o\Il U. Ico1o;I..1 o.od
pedolOGIcal "UI1J••). !lloo'l "'"" ..... l!epo"l'. ""oerl_ 110 t.he pol.o;le
011""0111.. ","<'I p_l¥ CIt>..,~d br u.. th1ck -.ptlUoe ....... or n...
!be tat_rf'*d. AA3IlO cll"ln..t~ ... or .....n.t.l _toorIll11 VIo. I._~.
or 1.·7. vttll M&b O~an10 OOllt.>"t.
~.d. !!p1a<o1. (e ...u"". 1206 to l.Z56). h.""ol u.. tatiOIl
u.1U tbo topo;ropllJ' I. nIllllII'd (IIc~ vtl.b pre"" W>.1t1),
aulllll ..... V•.oho,pod. "lUI ....ep l"",,lcotl, 1a<o1 ..... 11 1I.t~ (P"'_
dClOl16l.Dtq t. r"",n ~ P"W'&), ..." IeYll "1ld ...,. ......r .........
11 p1"Il"_.l."ot. J ..... I.-l....,. 1a<o1-...., r••t 1.11I.I.._ • .oho,Uov _11
_r, p....~l¥ looll Cft;lpt,!; ...u-.tarr rock hUls. "'-d.o1a5U
ot-ell _rt..-4 ~ eall.oot c~r or ...""."U~t.e4 _toIU.1 _ u..
l""lc.t-ed tile are. ""a lJllSlt.Cl&t-ed.-anotMr re"OIl tor tI>oo atI&llov




n.. ch1et .o,sl"".rtn<; prob~ ""tlclpated. In tile .t~ area "".
that nt pr<>porl.;t' eOlllP&ct1llll u.. 10....1&1 1I01l. tor • ..tlgnd..a and
emllao..lr:loenta. The totxtun ot !.bot ... 1I01l. (AlJ'01"d, "'J'uh1re, tOl>ll, etc.)
wouJ.<1 _ """"'.MI'y do.. .,11tw-e cOlltrol, probably at all(lhtly belcw
opta.. (610). Too little .,ht..... wou.l<l. .....u.lt t.o ~rC<BPOoctlCOl and
......que"t poor pert....-nu. Il1&l>er IOOUtw-e eo<r.t.enta coul.<1 c..... te •
part1all,;r "qU1cl<" caodltl<m In >I!l1Ch tIloo soil eould not .u;>J>ort
CCOlItrl>C:t101l .qU1P"'"nt. "COOla1d.erabl.e nlmb<!r ot .,Ut.....~na1ty IU>d
c:B~ te.t. probab.l,y &houl<I be perfonoed COl repre ..."t.&t1"" _le•. l
Airpl>oto .tudtu Lndltated. that "lope ero.lOO1 voul.<1 .1110 be • pr<lt>le..
vit.Il tbe... 11011&.
"".101....1 .,,11& eno"""tend w1t.1l1n the n>o:l.y are. ""re, 001 tile
baa1. of pa.t pertnzq,noe, c"",,,ldend O<dequate tor .ubg<Ade purpo.....
To pre""nt P'&"\l1"., under ri&1d pa.....nt., luulat1(Xl to........ ~ be
reqU1nd, pUtlcu1&r'l.;t' 1.0 o..t are... __..to o""••lne t1.o<Jd plo.ln
are" ahould be o"",ltr",,ted. ""U abo"," ""peoted. 1I1gh ....tot< 1<>...la.
1
iJe.o _ 2:2.
n... r"'lU~,. ~a "'" ~oon"",_ ~ro.... V..-ier'borp, Couot.,. 00 110
oorUlen. bOf'der _ ro:u..ov. .. _ral. ..n·... n 411'WCl1... 'Ibo UQ
10 larplJ< 10 flU, all.l>ollsb ..... ro.l .~rt"""l Culol 0."'...... '!be
pr, _4 outerUoe pr'OtUe .,." cun1.llc~c c..uu..........
_ to Ptate 1. ... b.lP e-b......n (]Q rM~) 10 "" be co...nno:_
"""r u.. ..." fort o.oU'Oo.l Ro>il.r.-cl be~_ St.&~t.... l.O'.!Q _ ~.
Ile_ u.t•• t DDU.t. 10 to be .1l.._ .. \Joe ...-t.ol>ta l.occl.olrtDC
dr~U 410.......01 _r "Geo!<v", .. _.Hal .1te tIl...ll.&=U"" ebou..llI.
.... c"""""'_. anu....,. rulo. ~c;rr "",n ..........,.. _.uo.u.. "" po~ _
_ ..~ ..s.~,. -...L4 ....t. (.,." ebclu.l<l ""'~) be _Ueal>ta rer l.Io1. o1le,
be_ n ......sc1_ l'raa ~t c"".~....u"". ... ten.tACIo
... lntorcod ""c"''''' PO"'''Dl 10 prop<>..-4 tor u.. r..,uit,..
Pln4t.... of U>e pbolo,PC>1.<rtl:tco.l _ ~o1...1cal ot.u:l.lu .....
• ..-.-hlt<! _ t.oI>ul.ot.e4 1'1 fa"" 1. BaOMld&rl.. of t.hot 1lld1nd\l&l
l_roph1~ IlIlJU ..... de""~ on UIe boU. of ~""lOW' "lot..U"" •
...""'" "" \Joe polq1~ _, P'1gw'e]. BOl'd6n 1Il d<!Uoeot.e4 a,:.......
,,1o_lJ< vttb tbo.. ut.ol>U_ 10,. &1Jl>lIat.o 1ntArp t.&U"" ar UIe .t.1IdJ"
........ P1rr..... DO.........It.r1bu_ t.o (1) U>e -U ",,",1.0 _ lar&<=
(20-r-.) """'1.OIu' 1nt.ernl of UIe PC>1.<rtl:1c _, .,." (2) U>e Lnoceunt._
c1"11 ~ ...".~ til -U. l'raa .... .-..Y'011a4 ;*ot.o _c. !lpec1r1c
flaUo,J. tor u... ' i .'op1ll.C 'ID1U ..... 41-.:_ 1& oktall t.& Ule
follovt. po.rocnpt••
1Ic>l.ll. I?zla:ool.. (Stau... 970 t.o l(ll(l). !!an po1oc1c ..,..4,.
l.JI<I.teo_ u.t ....... "" be vttll1:l UIe 1.1aI... ~ .. lll1-.ot... t1ll
_~, vHb t..be Utl 4oI_1U ...... r1a1.Jl I>y loooll. TI>ot .._,,"" or
u;oooete4 pu'ell~ .I.oorlab te a. t.allWa~ 1.10 Platoo 1. 'Ibo~.,... of
Ill-taUoa (I-bort_l la loe ..l&1 ..,1la 1• ..........,too..teU~ el.a7lly,
u._ Ule WH,,"- A-6 01' A_1 o1&..lrleaU".,. u.l.~ COI'",1aU"., 411..
aOlL1la11la ror t..be Altcrd. 5o ..1u lJIo1.\e.t.oo<I tboot t.be I-horl~ .toorlal
.... -'" Uloo1;r A_1-6 .t.oonal. TtIe ","pu. or 11"..1••t.oor1&1 .....1.. r ....
wo to tour r..t. <IoIpo,~ .. u.. ... laU'Oe~e -,""CIIl.
hlov UlU depU>, loooll ....-.unl'd by 11011 rcno1"C p,..,.", ..... oI>oW.d be
rouod.. '!'Irl rial te ....-.l.l¥ yeu-t.-b..- 01' l14Ib~ brOVll aUt
V1U> a •••1 It""'~""'" "6a!a, ......... laU.. n...u.. lJIo1.\eate4 t..ba~
U:Io 10011 I. prol>al>1;r A-6 .....rlal. alUl""'" u.. pl'dcl<:cloal ., ohov.
-u. _Uu.. or ta. _ ,""_Dt Y1U> U. 1I1.l\. 1.10 -..tI.1eb e.a.. A-1
-.ld "" u.. W.t'1"!<i e1ll..1t1.eau.... ~ ............ 1~leaUClll I" IWl)'
of t.he It...u.. ot U. to..l depUl ot t..be loell eO'Oer. ~""" ... r, Ule
_u. _e~ to be th1aaor, .., loar .... U. IH~, oa Ule II.l6bo'r
.la..u 'ftIe ll.a<:lal Ull, _II • ....,....too~. IIbov.l4 be A.4 ."rial
bee.lUll ot It, eXpeet.e<l NJIdy 0l..aJ' ..n""" (lJl1er""" he:- ,.ol<:cle
It~l. Th1. ~lll probab1;r '"OIrU.. u.. 1I.lIb I ......U .. -..tI.1d1. te~
1.10 el.a.r''''- uol _La _ten. 11..1<1_ ....u..nc1 rr- U>1. 1......-
tl.. II eba,...,t.oerlltlea1l¥ el.a7lly, th.... U. Wul'ld. A-6 or 1.-1
cla••UlcaU... !he ~euJ.tural ..,11 y lor y""",*,,,,~C_ty
(~) \lllUcat.oeci Ule .pUI to becIz'ocI< ~~ to ~ l ... f ..t. Sa1la
I" t.be ""p......il. ~.pll1e pc.l~tca' IIh<>U1cl ha b.1f,b OI'lI-'e
..."".t In Uoetr IIIIrnclal 10...1.... """" • el.a7lly 1-lM:>r1_ or I ...... to
U. t ..~ t.b.1aa.- •••
Up~ Plal... (S..U ... 1010 to ll26, uel...u ... ~ to lDTIl. la
U>1. -.tt t.be ~oloiI1e • ....u.. \lllUca_ • c..,.u... t.oeci ..q.......
ot uo.....tr1De. HU>'1&l....,. ooli... depo.H. or s ......t depUl. 'n>o
pe<l.ol<:ctoa.! at"'-Y II.U".~ that tile are. bail bot.o 00"""'" by • thto_
l"",n ....t}..,. TlIe thtolmen ot tlJia tla problObly u~<I.. too tu~
00 tile .. :u.-.. pUIn <!epo.lta. TII.1. 10 va. depo.l~ <l.1Ir'1.sIii: the
I"""'" _.t&flo or the Plll1,"""",," epooh ....,. va...:<paot&<!. to bo
.... latl... l1 W>.1tono vith ...._.t to """'"'-&l grllln .1... _ punlol~y
o......otorl.t1••• Tho B·horl"", ot tile .. loonl&1 11011a ..... "6'L!n
e_oto<l. to bot ol&;rey, probabl1 .l-1 ..torial. ~lIt _torl.l, •• 111.
t"" p"'>'1ou...otloo, "". oUnHted. U .l-6. "".111, <l.epre..I"" ",,11a
"" .... e~.too<l. to hIr. ........ttetaJ. horU"". or bl6b organ.lo o""toll~ aDd
deepor -...:I ....... olaY'll' B·h<>1"U""e.
flOOl1 I'le.1.o (StaU"". 1.054 to 1.011). TI>1 ....... va. o"".I<l.ero<l to
bot ..... ot t.Ile .cat probla:a&Uo. Tho "UY'I1.al ••tie or tile Hood plain
had _n .......<1. ll'<a the .l1t1 "l'1a.o<I plato. _ rolL1l1g """- rlJ8ged.
up1a.o<l... AJ.lun ........_ t ..... t.hl. typo ot .....rlal I. or. <l.<ttllll ....
"l&;re1 tooxture. Tho geologl" ..t'll!)" 1n<U ••te<I. tl>oo poulblUty ot
00....1.-1 ...ek llepo.H. OOOIUTt.na viUllll tlIe lla1ta ot t"" Hood pl&1Jl.
It va.. lUl.t1dl'&te<I. th&t tile 4epUl ot org&ll.1. top ",,11 Yould nr:r tr'<:'l
.u In.be .. In I.e l topo«J'.pI>10 po.ltI"". to o""r ..... t""t 10 c1.ep.......c1.
........ It llIered ....atl.&l to <l.et1Jl& oLo..Ly tlIe Ualta ot tlIe
tlood pl.a.1n.
Ilol.l.hr6 lIp1a.o<l. (Statl U26 to l206). Tho rolUlIg laz>:l. bo-
t_a u.... at.U.... Um1ta tt""te<I. .t • lc¥er "&1'1 eLo tl"" t_
u.. r01.J.l..llg .... laz>:l. bo~ o" Station. 910 &Dd 101.0. !eOSY"" ot tblO
l ...... r tnpogupbto poattl , the loe•• "o..,r OD the......l..eDd......
....- to be <l.up"r. TI>1. u'''''Ptl'''' ..... I\Ibstantl.te<I. by t.Ile
pe<lol.osl".l ou,r~)' ""1<:h 1I111.1".ted Ulat tho ...... 0011. ""n -1'P"'4 ""
tI:Ie u;>l.and I'la1l>. aI>l. the rolU"E: uplaBel. bet""n tile.., ~t1C1l llIl1to.
't'h.1. l.D4teate" t/l,at tho <lepth or p&rent ....terlal. "" the ....laBel pla1J>
""" roU1.Jlrt, "l'laDo1 _HI"".......11l11Ar. I'Mre .... lIO 10lU""tt"" to
arq rete""""" or the ".pt.ll to betl.ro<:k III tM • .,.".. The t'ologlC .tud,y
l.od1eat..&<t tllat tlU un<lerllu the lee.., I'rol>.blJ' at • <lepth gre"ter
tJ>ac .1% to te .. f~t. Cla..l!lc"tlC1l of ....terl.h up.cted. 10 tl>1 •
...... ho.....eo gt..,o OIl _e ~5.
It\ogge" l}pl.ando (S....U""• .uoa to 1256). Th<t photOOS"0loglC otud,y
be""""'o the......UCIl lllo1to l.D4loue<l .... """a or ohaU"" .oll cover
ooer~Jlg ..<UmentaTy rocko, prd>obl,y belO<lilI"6 to th<: 1o;;;ldte1Jl.
rorso.tl"". The pe"ologlc .t'-"y l.od1c.too;1 tI1at tI:Ie p&reot ....terhl In
tl>:> .re..... " thlll lee .. C"PPlt\il .. """tlo! or "".tllere<! re.l"""" Md
bedr<>ck. 'nle a;»-lcultu,ra1 0011 .~)' or Ve.n<Ie:n.u,rgh C<Iu.~t)' t.od1c"too;1
" " •.al ....droc:k <lel'th rr... '1' to te.. teoet, 101 th 00""01","1 """"
olMoUov co.... r11O& -...d e~" ou.tcropplag. on heAvily cNded .lo;><!o.
a..ld\NO cMOImtered 10 <ht. "",,, llao """~""'" r,OOI the ",,",dOOl1.......tlJ'
""""',. lD;tleti.1Jl. r"""",tion &<IIl Ie prol>obl,y U .. plutlc than tho>t
&"cOWlte""'" ....t~" S.... t1"". 970 &nd IOlD, th... the Werre<! A-lo
Cla..1t1eatloo. IloUdua .....thered !'TOOl Uay.teDo or oh&le, lo1&otHtN
by .. I'rodOOl1n&ntl,y gn,y color 1• .:>re clAyey, pl'<lbabl,y A-6 or A-7
..... rlal..
8p&c1Il,g &nd Dol'tb or lIorlOC,
Tbe pIMra1 rule. _ruIng "P&o~ -...d <lepth or ttdd e;>:plc.....
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• lHe !'j' s' ! " . ,,-,• • ~S "u
Qr1&1.I>al _.u,rl~ 1D"".tt,r;Ulc:u f'rc&r!:-
Tvo .,j,.u,rl~ lII"".ttp.tloa report. "" "..iloble for tile n.,q
.......1 Tbe fl.U _r' ""' vb.I<:h Uw:... report 1I....4 ""nt
co"'1\,,,te4 IlCc0r41.tlc to u.. "RequJ.re-nt. tor iIoIl4V1l)" Sol1 SW"Yer" of
tIM ltolJ...... Stilte Il1&l>VIl)" C.-1..I"". In IlCCOl'dan". Y1th tile ...
"!>ec1U""U",,', lIortl'l$' ...... lIe,,"r~ _<I .t 3OO.foot lntern.l. in
\'be opec1tlc.U"", IDlder wb1<:h the en.tlnt; '~Y' ... re eond""te4
reql1tnod t.bat the .... be cbtll1!>o4 "".O\ltUelent ""'" IldeqU&te labo...torr
_Le. of eo<:!> .oil~ for 1.ol>orotol'7 """'l.¥oU to eonfu-. flold
,
At UlII 4too.... tl.... of tlIe ....ltilr, no _eU1e ...fere_ to tlIe.. report.
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or U. ....~1.".. p1> 1n UIe I'rell.<o1nuy Inven4l"U""," tor \.hh
....... , tho ~ol.og1e ItU<1¥ <1f sreatelt. _1"", It re ....aled tile
c~'" ge"l<>&1c h.1.t.ory or the unlOQDo<:>Uda....d _tertall, .. ~lt ...
the ... t.<J.<oe of """-erl1:l~ bedrock fo.-U""•• The ,,"<>lost. Uterlt."""
tllrther tQdI••~ tl>e .~le" '"...tlgr~ that could 'be expec_ 1JI
II£D.1r1••nt ...h M<l the .o<l....q"""t In.''''.... tn h~.t1l!:.U"""'lerroM.
~ 1Jl tIM.. U"eU.
Tbe alrpboto noll)' 1<0:11......4 UIe unltonoHl _ LUi"" 4.~th cr
UIe .,.,.notAl ..~t.erl.b am. _ ••100 or nl"" 1" und t.aDi1n;; tbe
M"ln'\llc am. Ir""ton,,l r..t ......... ct tbol ILl'eI,b"t "trued UtUe Into.---
tim relaUve to U1e ...tun "r the \lDder~n;; _""rllla. or tl>e
.,...1"". t.op<Jsre.;>hl0 ""tto, tbe boo.m4arl•• or <l<l1,y I.IlI! tlood pl&1JI cOQld
be ........\.el,y d<lU"".t.&I\ lTCI'I &l'1'hoto poott.eml &1""".
~ pe<loLqglc .t.u:lr ".. uMful 1.11 .""tlno1n;; tllII bord.oro or t~
tlood plain IIotld. ~1"t.&II upUnd ILl'eU, but. b<!OIUl'll or U>o 4oopt..h or
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..~:<.
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ul tor~ _ .1Ib......u e........... u ...
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1. tlood. ploiAl
2. ouWaoh plol""
3. _ dunol aDil rldg<tl.
do1<B1t;e 'oed.r""ko ot SU....1"'" Ai' (U). DepUl t.o I>edr""t v:1tl>I" t.be
UJdU ot t.be Itll4J' 11'1' Yulu tree lell Ulaio 50 t.o.ere thoo 100 tl.t
(56). ,. ' ....nll /1<101.0&10 ..oUCCI II _ I" Toh1. 6. l'be t~t1",,"
u.t<o<I 1ft d.eocr1_ I" u.. tol.l.ov1nl,; pUOCr&phl. on... l ....tl0l.1 p0lotu
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FIGURE 8
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(4_. _ 0'1"",..)
.....t1cJ.al \aJRIanI ---" to !1M ~~. Orpa1e _'100..1 of Ule
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_ ..... 100.,11I.. Ion'





"".......eeo .....,. """ _d
"PIOWlol, II.." son'
(Block O'''.OI'l pia.. )
Ii
•
FIGURE 9. AGRICULTURAL SOIL MAP. CASE STUDY 2
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1111 \.0 a <lapth ot
15 taa~ or ..nt.
Berre I a l.o!!l:r' 1'1"" Sand
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Ught bnovo1eb gZ"0:I ~ 1".,., ,_ of ~ecIOtlu.lal
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D:111oa n .... S!Dd.:t~
, Ve1'"1 <lark Uo:I 100•• 'l'Cpa~ _ J>I!&Tll Iud t<I
fill<: a~ 10&11I, M'" al1gl1 <i.pre••ed n.ta 10, ori!&Ol. <:ooteat. ""'t....b and lak, plal,,".
"K
aleck 1.....,. fto••&nd., Il<"alnag! and. "",..abIHtl -
orgao1O .oateat4.... _ .. very poorll 4ralnad.) PO"'-
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2)vi t.h d.pt.h. elIllltl I' very rapi4.
-pondl"l!i -.y ""cwo.
GrO,1 t10a ._ t<I ._. Paraot *"'rlal - calc&r1lOU
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-
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huk.-.. lll...r. __....... orp.A1e 4epoatu -.:I .". .~e_. npeelllJ.l7
,
1a oJ4 rl<oar • __... ..."~•• nou un 11 4oo1>O\d bJ' (11) ...
.... ,trip ~e.
UorJ. pedol~O ...,11 ""," am AlViellJ.\<In.l. ...11 ........., ..pona,
Tell latU"re4 ae_f'OI.1 ...U pz'atU.... tor u.. 1.alU'l'\4""'-l \&lU 4oo-=rt_
La u.. pn'01_~.. n.... pr<>tu... ..... ooot. lJId.w4ed. 111 U>J..
~0.1. "ilL -.:r ... fOOllld l.a a,te"'''''' 62.
nt,b l>.!&I' • ..- ~r .....uu.o -. Ule p...~_ of OJ'&"Il1e ...n.
l.A <1.0"..... _ 011 UIot ""e pl&1a &till OIl u.. l'1.ood ,1&1... IUP-
~ U""'" UDe' obO<l.14 ....1ol""ted. ItIittlclloU,J too OOlltn>l rloodJ.Q&,
K0"-PUIlbt<l. 0"" .". ..$\J.ve<l. r.pl<1.~ be ........ or I.bo' ll.1&h 0011
"",rwoobtl111", 0<"....10 Kllh lIhooWl. be VOoI__.... upoMd I"
ADoUoor "reba. '"" be upee\e'" h U>o Y1.IIId. .......1... of out &lope_
l.A \loo~ .0U.. TbJ.. prcb1.eoo .., "'* COIlU'<lJ.la4 tll plaDtt!li'
Dol1&! ee.o.1deuu.ou
Tho t..,tlllJ' <.0'" _.uuct.ee\ foUco<•• &-.oral -u.._t.b
41neUOIl. pa"1Joc~ _.be....~ CooQtr.u4 0......1_ u..
lOGr"UI<t.n ...,....,r ..t ....- C"""ty fa\.<> ....te .... J.~r COIlIlt7. tbe
p-ade 10 ~t oat1"17 1.1> tul. nUl l1a1\oo<1 ovt.~ 4u:>11
1'14", '"'" 1""_..4 ...atorUae FOfiLa lCUt.~~e
e<llllUU........ _ 1.1> Ploto~. K1£b _ u .... p1.aal>ed tar Ulo
"v fart o..t.re.l R1all..'oool cnde .,pantl.. bot_. kaU... )06 _
3}t _ tar tile .....t .... lU.... r br1.d&e bot._. 8...t.l... )10 "'"'- ~.
"""",,"U.. _tor1oJ. tor tlle rallr.-l. h'_.t 10 boUnd \.<> be
....ttano _ 15 1.0 20 tNt. 1.1> thi .............rl7i.al e~7 t.1U 1oO ....
80 : ..1. thiet (~). N .......-.t. 10 • 011.0. b," ae.T 110'1 ....<lui..
•ne..u ... U';I1.cnUOIO. 'OIbiat.l"" _:.orl&1.o t .... UIe brt~ ~h
••t .'..uu &llllVl.oJ. ....u..nu ..t .nre,. ov1.u1Utr. N. ute
ehoa1d bo 1 ~\e4 1.1> """1.&11.
r1041''C. "" u.. pbo....-.:.oq1cu _ podol.o,j:luJ. .tldt.. on
.-1&0<1""" t.obu.la\oo<l 1a Pate 2. 8<>""""-u"1.. of t.lIo In'!l.-1,d'lOol
t.<Ip<iCJ'l:J)h.1e ",,1to Or lo.od.r , d.Uoo.ted (1;11 t.lIo "'0010 <>1 o.1'l'ho\.<>
1mt... 'l'.. t.&t.t ........."ot:l.l7 Ilfl -.l viti> bonier. oIIOVIl 011 tho .urn.1o.J.
IOO).q;y MJI. r~ 8. _ tho ocr1eul1.W"&l ...u .p,~ 9. At;u ..,
dure....".. ..,. .....t.trtlla_ to dUtle.a.lUu 1....u_ t .... .....""_
voll.oo<l _t.. ...." -.1.1~ -.-......c1t1. ttaU... vtUl1.o tbe
-';>pN -.Ito ..... 11I.1 ......04 1.1> <Io~ 1. tbe toUov:tac _r"9!>••
OIIt.vo.,a PlO:.l..~. (Nn... 100 t.;I l2t, 176 to 1fJ6, 2Ei8 .... 27<». !be
,""".'00")' ,"..u.. 1A4.t..._ t.bot tho __ pl&1ao _o.l._ ot
...u .... 100.. ealcant... _ :!O t ... t. or t.a ""-10_", _r1&1.:l.
tor .*1oJ, t.1ll. O'pu. .... -..oo:t __ to<! to boo _ .....r Ulu







































































































































































































































































































































































































































































































































































































































































































































































































































































100 p ..n1 u.o propoMd h IU4:ltl.....1 I'll"," <to PO;IlI.I.ll ...
tho det1a1U.. Or,
1. !loo pocltt.... or U. ~:o-I. .... ter tebllr I......,..,pout 1...... a~la.
'1. !llI 400:>1..' _ .....&1 "r...,n ",r~ IOU d41;>oa1t1.
). !loo ..a ..lt1eaU"" __eU"" e.'\&:'.eterlotlu of \.J.
_te~\al to bo ..- 1.1 __ben .......~t1"".
\. 'rbo roaU.., dealU" <>r Ule oal.l'...-l.7 cra"ed _~_ ""'"
..,11... _I 1Jt-11",.
'lple,'1iiI: ~ Doopt.l>. o~ .....1...."
.=a,.., of t!>o ;>t'IJ.1.. te.:l. de~C>. _ aru\ ""U,<'f01'J' or 1..... &:>11
;>~U* 1A thot OlIt .ol:r. &311. <1.-..... "'*;><>&1<1, r ..... 1>01"\"1:1 VIO.... PN~
'11:''>.1.. tll.I ... l..iI<>1t' I. 1lt. rU1 ......, borl"l:" ....... locot."'"'" .:
1.."" ......11 or 500 t" 1000 rHt, a1,."""",lJ' rlPt IUd 1~tt "'" t/'w
prop<>lO<!. ~""Q' co.terUoeI. !k>r1"11. ""'" ,"...r"l~ louted ~. t.opo-
,r~1" 10'011 be....... 10UI 1.. u............. "",.., ,".,..~t.>;1 :" """u1.. U.
b~lt por.....toe~ or 01",""1..."'1'11.1. 1I<>rlJ\,jJ1 I .. theM <>nil
po ... t te;1 t:) .. depth Iq,~ to tho ""14:IIt, &lioii. poondtte<l Il&Ill1.D<ot1""
or the thered 1>01'1>",," _ pan.t _"'~I..L A. 1116l.e bor1"11 ....1
" ....tllllal<!. to ...,..k _I' the nJ.lrO&/l;. ~=onlooo...t.
bertll;;;l lie 10 locot._ tlat aU 101.1 t;Ipe. <to "'" I>Ied ror ............t
""""'~u _184 ""'" ,,1aIoU1o<I. 1A tho........ U>I ""':>c>' of
.:rpl.-'I.tl.. poondtte<l. """,,_te 1de"ur1coU.. or U>I pori'" _tertal
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Y1l.1l1.1l \l>e "aU.. u.!U of u.. -7"" h -t_ u 'blot. 8.
!lie u\oO.'" of .. " .,. _ ....~ _,..... _ U
_1.. 7 _ 8 or UNt ..u'ond.t,. of I.loo ...u jN'OotUot vtt.l>1.lo
UIoo """....oIr. P1al.D ...", _ """...oIl upO.u,. (,.-h_ tl'ao
,..,"''''''''7 "..uu .... oaRtl..." bT ... __U.. or I.l>o 10&" or
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ApIa, \lIa _ poor .ala of tIM ,..."Id_., oftl.. IOt.>oI;J u • -U
.....r .. at UIo< t<Jtal 1<I...aupUca c:oat.. b I.a c..~ 1..... t
-n. U UU.I,._ I.a \lIa pi •• ' ,~.




• • I. !7 •




• • il"~ • ••• • B~! :B ,N, •, • u ••• E 3 n~1 ~'1_"0 J:tIuwS
•
,
. "0 • 0 •• " •
•, !• ~ • • ·• - •! "1":I.":'L '1""""0 GpuWS-f
0 • •




























































• 11 • • '"
taIKIn.""'" f'l! n.l.tIc • U,
PrepareUCCI or lltpotl; I 515
- • 1,3'05
~u,








































































































































































































































































!M .....flCUl ,,",-lU V1\l:W:1 tho &tuIlJ' ......... of ~1aJ. ""
_~u.l ort&ilI. The p,..ra1 ~"""r1.. ot taM 4e_lh """" the
__-.4 rorMUCI> _. (~) Il1"e _ 1.& f't&\InI 13. The ....~oIl
_terl-.l I. bot.b u.. t-ol"101l1&l an:!. ll'O'Wl ..,...1Jlo01 U of ......tltd Cay,,1
wxt~ (27). nul ..""riAl. onrltu _ter1&J.. depol11.otd. by ....U ...
lI.l.&el&l lid.....,.,. •.
n.. bedroc~ "!I1eh lIIOd~rllu U>e un<:OOlOOU4at.od depoUh la
pred.<a1Au.tl.1 .....1"", u-n""". wlltch M¥ ul>al.n the .~y !.<on,,",






Ln. $UI...n!s (Sin ,CloY•
....... I.p.. l.aMl>C~1
VOl lOy froi.. _ 0U1......
Pl .... 5'O~. o
EndMo'olne < MOllly1111:
(n","dn S..oll ....en 01 I.,.
Cofolo,,' Orill I
0'''''''0 Io\<><ol ..~ IMosII,
Tllll
FIGURE 13
"' U>e _ ... 0.1111 .....,. (29) • .b .. too~... lI.tJub
duJ. ..,. ......t_ Lou ""'" rn- ....ttl It CUT1N ca.l7 U>e
• ..,.1. nmctt t .... t.bol .4J t \lplaad.••
,. 1.e... l t.o .top1llC \opland•• • • 1I1ocondn &1'<JIm4 or ride.
_.~
,.
.u... ....uey. laaJ. I.e l"I'aCe. &IlIII. flood. plat ...
,. ......1 __ pJ&1Ju ""t....l. pl.aLJr.••
-
11_011 _ f ..... _tt _. vbJ .......It t¥o U tbe ...R1t
~ .......t n...w .......t .. or .. tlll _t """" ~~U.. or ou...
eatrtN -.-..U. '!'be c:ort_ pl.aLJr. 1... ..,..." eluJ.",..,. ~."Tl_
oL U pre••...." 1Il '!WI'" 10. llet.&lL04 4..ertpU... or tbo
_U u_ ... p ......t004 la tbo follcv1JlC~.
'''~ Bortel ror-uOIl Do..rlptt""
1l&rt.\.AlJ"tlle Lover nood pl.o.lD IIoDd.
or&&lllc .-.-r <lepootu
,-- Volley U'o.1.<l aDd -,.
! va... eed1loooto,•
• I ~.o Cl&ye)' &1&01&1 ""J ••
• Tr.t&lllu Cl.a.J'e), gadal ""•
Ju_ Clayoo)' Slacta! till




(ll':1Il':AAl,. GE0100GIC COWMW! SECTIOIf
~ S'IVDy 3
IlIU"tl.ovllle r~t1"" ("''''''''mary). IlIU"tlu>'1Ue h u.. 10......_
\I"" _ ""lSllutoo<! b:r w_ (~) tor oUto, _. ""'" V"..,t.
cal."",<>UlI _. of ~l ake. _ claugh'. \l1thic tI>e nw,y .....,.,
tJUl 1........1"" 1. fO'lD4 ... deep .art aD<!. pea. ~POllto vHhle t.be ftoo<!
p10.10 of tho 11&1>&011. 0.1\11""""'.
...tl>er~ ' .......\1011 (q.... t.en>ary). 'l'hh 10......U"" cOIl.IIU ot
""."".ooUdat.e4 _1l:oocto tbat ....ult<td tre- S:lao1al ..,U"" I",.......
dapooH.ed erlOrqaelally. '!'be .. ~.u (gn..l, _ ••Ht, _
~) ..u ..... uri...." prt-aruJ' troa ,a~lu ""t...olI ""'" ........ IIOr\ed
""'" UjlOlJ.l.oo! br _L.....Wr cur",...... IIltbt .. u.. "'uo1J' are., U1e..
depoa.ltl .... -rl""'" to Ule _ ..olI dl&.loo"-J'.
t.rz.. '_tl.. (QIo!wnwz) (56). ~ Luco t_tl.. h
lUY1dM l.ato <.brM poN"tI. n... cute,.,...,.t or the.. u.rw. PfII"U h
de.S&M_ u.. .... '0"... Till _r. (SM r~""" L.) T"1l1. Ull
~.ln.e '~t.I;, or ~-r1cl1 _ t.!Mot. t • ..,q U1PUr
pMbl,r. n.. -'-to ....t .. l.a tbto>Dt bllt. .........ral t.b.lell:..... h
lAt•• t.llu. 15 te.t.
Trat'!le'" _ J.,.q ,.,....Uo... (5_tenoazy). _r~ Ule
.... '0" Ttll ..t. .. depth ot 5') to 15 tMt. .... U11 upontl 0:
....U l.aclf1l period.. UM U100 .....n .. lllJ. till, u.... de_t.......
... ..,. c~ I. WIt.ur1r (56).
M....tl , ......U"" (S11orl...,). 'rl>fI .... t".... or \be be4roc:~ t ........ -
U"",. be""' It. _rUn u.. ...., t. .... h lI ' <I.otpt.h, U ot ao&1e21o
1" te.LI;,. I' II 1>.. u... fonoou"", i5 t.o
100 tMt. III t.bt~_ .. (L~).
!I:Ioo IIOU ......., ....pert .Ya1.la!1te tor .l.UoIl eo...l1 (29) I. ot
" ...t.la-blA ..1"" 1Il p1.o.l:llo.11\f; ••>illOUrt..... tll...... l.,pt.1"... (SM
~peDOl.tI •• ) A.1l.l>oo.1p u.. 'IF-ttl..,,,,,, IIOU bot.Io.tfIrl bell__ t.o
be fIeC'IIliOteI;, to._. _ 11<>11 _. _ 11011 ~ laU., ""t
la ......,.,.u vtth _ .."t. ..,.._a........
_ "11.1> the or t.l:l.t. _ eUler ooU __, Apert.•• 11011
...-IIltI "1t.b.la the ~ ............ doot~ ....." MU",n.\.e4. !I:Ioo














































































































































































































































































































































































































FIGURE 14 SOIL ASSOCIATIONS OF THE EIGHT MILE CREE K
AND PLEASANT RUN AREA
-
•
C.Jc.,._ Wf _ .._ nH








Cokll'- <1111 III"'" gIl""1 "II Q
. ~
AllffiQ/i(J(.
CQri"II.I'NIII"" - OI1",I1UifMIII """"","il,
L_""/5 TlllfH, "'" - VIII')' pll""1 11,"11>11" I"",uri"f lind ""hr,,,,, $f),I,$pin',. NMIII,"",,"- - Willi '" ,,,,u,,,.I,"'f'- "",.,,,,, "'ii'
FIGURE 16. SOIL ASSOCIATIONS OF THE LITI"LE WABASH
RIVER VALLEY.
.-6
Dark lVt.,yl.b hrevD IIH
,_.
1.1iP>t y<lUQV to bl"O'llQ
.Ut 10.. to IUtf ~lo.,y
• " ...; thto lqer or tine
.~ _ ....rl&1 ..,. be
p.....ot.




lilt lou Or lou
j.,tUe4).
"
!opoV"pbz - Durly 11..01
...-e... In Uno_ aDd rlnr
botto.o.
Dral!l:!fl! and PIo ....lbUltl -
vln dral.0e4. r\IDOrl U dCN' .
~ blllty 11 _orlt..
Are ....., ...bJlet t.o flOOding.
1'0.......1 IIU.II,.I&1 • alluYl,ua
derived prln<:lp&l1J> tl'Olll
calc&r1taU.O sl...,l&l d.r1H or
1I1••onol" Ag<o.
'l\>pogr.~ _ ""arlJ' l~l tode5''''''.'''''' In It...... aDd
rl...,,. bOtto..
Or"alll&p -.<>4 PIoI'~..btll9'
_ ........,1¥ veU dnllled.,
I'\IIlCrr I. 11011 t.o ..ery 110...
PIo...-.bllll1 II _lrU...
Are.. UfI Iul>Jlct to tlood.1ng.
!'Io....n! lIu...dal • all..vl...
d.rlve<l. -.lnly (1'01I -.l.1ua
t.-lC\1U"fI<I ll.1BbJ.J' e&le.........






Do.rl< gro.,yUIl b......., IUt
,_.
Do.rl< br'Ol<l> BUt 1......
Dar!< brovn to ~1.b





with WI> Itrl\& or
_&<Illy ow~ _
IUt.
Tor:pu"pl!.Y • ,,"...!:t le.. l t.o
• 10&.....,.. CD Ul"e"
.........ee•.
Dr&ll!!!!e MId PIo....ablL1tr·
veIl ~""a, ruDOrf i.
..,l.l.... PerMobtlll1 10
-"ut.e.
~nt Mo.terilll • otru1t1e<1
.1:1........... _..-u -. .Il~.
hv-e SUtr ely 1.<>010
Dark br""" or dart
,..110VU1> I>rtMl -tltT Oral...,.. -..1 ""....111>111107
c~ louI. 1IIportectlJ' 4n.1Da4, .......,tt u
Dvt yeUov1.ob lor""" to a1.cof. hrwellblllt:r U elov•
..-t.Ued gl"O,71oh br......
eUt1 d~ to.- or Ught I've",. Ilaterta.l -~.....
dAY :L.c:.oo. ~ ~1ll or 111 IOCona1n Ap.
Icllov:loh lor""" _Ut Cla,J """\<Oat &......7 tJIu, ••
lou or lJcht c1.t.J'
_.
,.,
Ve17 4u~ cn;r11b bl'O'lll
dUy ~l..y loooa.




Very 4aTll brova .11107
cl~ to ol&:f.
Gra,yUh I>r<nI'I:l 111107
ca,y to 01..,- (ao101olO<1)
fell""""!> br<nm eUty
ele,y to clay.
!opoV!p!Il - .......17 level \0
""51"'••004 ~ao 11> l""''''Ul...
ere"'.
Dno.10&§l! ...., ,.....111>111\, -
po<>rl1 to .... .,. poorly
drat"otd., roulOtr U .... 1')' dO'<
to p<>D<\e<l. ,....ab1l1W U
re." 010'0' to .1"".
~Ilt *ter1&1 • c&lC...-.owl
bd. cr I .......Ul"., &1>4 out_




Monled gI'a¥. " ...11.~ell"" _ light. ~~
lib bl"OVll UH~ <:lq to
<:lq 1010II.
Monled gI'a¥ _ ,,'u
y"llov .t...UNo<!.
0&10..--.. llODd. end.
1111., V11.b t.b.1a ItrllU
ot gn,vd _ 04y.
ToflO,nplIl • de_Ulan .....
dlp"'I.04 nlte 1D &1""'10-
tluvlll1 out"..b pllL1Aa, att...
1" old. glacIal cbaDDelo.
DrUM? _ "".... lbillty _
".,. poorll 4rat_, nooott
U VI'7 llov. ,......bllHl
II "lrJ llov ,,\Ie WI ""wroJ.
hlp ..IWr \.01>11.
~"t "'""rial· UrUlfie4
•....s ...., lilt. "IUl • .,..











"eo."o,,"" ."••0'0 .0.. "























4.olld1'UH, Uotpt. ... U. fl.ood. 1>1&1" ~re IIU......l 4r.~ ~t.~I"D.
are ~...t.. n.o \.CIp<:c"P1>7 of ~ ...,.lu tJ'<IO plaM \0 i ...tlJr
_..u.U,,& "'" ...n.l;r ~olUctc. L&I01 In UIe ...... h ' ......aU"" vttl:>
~ 4uen_ 1.D <letaU 1.D u..f~_~•.
10'1 ' .. G_ <IT R!.dc" 1l<wa1_ (9..\..1..,. ~77 to 8)6).1 nw
~ u p~ t.o .....tl;r _ll1at~ bot....... 8'l.au... 6)0 \0 150.
ot IJI"~ l.a tile .-o\~~ pbul.o ........_aU • ~ elA.:r _,,"-'I. III u..
.....n.tal ...Ila, prcbl&b1¥ .....6 _<.eriAl. ,. '''''1.,... -.1f"J'bo'.o nud:r ot
Ule ....... (21) 1lA. lcleM1tI04 thl. part.l<:>llu 1&n4tono .. u.. If.ttaoh
Joloon1_, .. tool'101_1 ""'Tal... 01 U. 'J,o<:"...la S1&cl&1 porloS•
.I.llllV1&1llo'poatU (61.&\..1...0 I>ll? "'" ~90, 576 to 578, 76/1 to ml.
1>&.. _ .. __l\oed.. III !.be ¥~1 ...,~.t ,,: UIII t1.W:1 ar=.
U _to St&U.., 550• .., .eU gn.... l pit MJ' be ""'..r_. 'I'bU
O!Il;Vaoh P1.&la (st.o.tt 836 "" 8'}6). Bet_.. U1eM oUti""
Ua!ta, U.~ U o r-&1l flat. Dart~ l<lClea 0ol:l4 ""-
u1._... or artlUc1al~ _t1. u.. P"_ of .. hlP _ .... r
\able. 'r!>t 4ark~ ""-I &1.., _ ... C~7 .....11«1.1 ...u "ttl:> ..
1
























































































































































































































































































































































































































The r,",,1u~:r t.o be _.~d ~ro..... .l.u..~ C"""tJ' l.J> • -.t.h•
....t ... ~.n d1n~u"" ~"",t. U ... be -..tn.Il>t.eo!. la<'celJ'
oeotoorll... pror1l.e llI>d u.uung &t'<lI>I'II1 :u... ...., """"'" 1n Pl..... 3. ""
___ot )0 tHt 10 l>e1&llt U propa_ a..r t.bo! lAB tr1e. "'01>."".
~ St. Laod. 1l&l1.r<:.d \leW..,.. S...l .... 696 uoI. 91.5. Ie........ ar t.bo!
l.1al.U (.u'.Urle<l .1lU &ad ola7. Y1.Ul oec.I1onal ore""'. ~pc.1~.),
u.. ..... otNNl.d \Ie l.a..&t~t<t4 ... lite. _"'-At belcht _t be
-.1.c~U"., ....Ue1po.te<! t1Dcd ~e LD U. U.~~le lI&ballh iU... r
Pre<U.u.... _ .., ~11a1Du]' SuoUu
!lie r1J>dUl&. or u.. pI>ot.o_o1cls1CAl. and l*1<>1q:leoJ. nllollu ....,
.-..1~ &ad ...bo4o.t4d 1a 1'1.&\4 3. n.e bol'UU or tlle lJliIJY1d....l
poenl _at Yltb tho... *"'- ... tboo eurt:l.1e.l~ _.
1'1.&""' 1). Irro:rl ""rot .ttrlb,,1.00<\ to tlIe _ll &1<1 or tI>oo .....nc1e.l
p~ _ DId ID.l.Ceur.du l.J> ....11.0& r tr<lUed ~C.
d1 ..."ue<l 1.. tbot toll<>'<1"r& __acr.p....
1110"''''110 G........." or iU<lie 1lor&1,.. (S..u ...e ~TI ... 836).1 tboo
~"L<cl'" .'\.<01J' IDl11cat<t4 tlIat u.. 5l&<1.&.l Ull -.bleb 11 the
,
bclud.11l1l St.U"". (\82 to 1>90). (576 to 566). DId (766 t.o m).
parent _!.erial or tlle.. 1AD4t~ baa a ht&b ca;, c""\oII~t. Tboo
pe<1oJ.oslo "~ It>:11.ate<1 \!>at u.. pft4ca.1.....t aW'l't.1&l ...nun•
• rw &lIt, 10M, or aJltr .a;, 1.0010I. &ad t\uU>.r tbat t!>e '-borl&Oll
..... rwI.aU~~~, ..l<!c8 e-.tnot a U>.l._...r 36 1A:lla••
he- U. l1a1t.ed """",laU",, 4a~ aY&llAb~, tbII lat.r...." AASm)
.la••tncaU.. or u. ,-l>ort&Oll _terlala .... A-1 • ..." or .. C-bor"l _
_ ...rl.ala• .1.-6 ... .1._7-6. A ""lat.1...~ Il1,p oq;llIl.1......~t .....
_t101paW<l 1.. UlIII A-llorl_. or ...,,1. 111 4eprw._~c
~t.1 tba pe.-aIItlltr or u.. .. aoth h "'l'}' lov, _ b.1&b ....... r
c..\oII rw ._~t.d.
AU.m.al llei><>!1h (S..U""", ~ to .90. ST6 to ~. 768 to mI.
~ P&4olcr&1c et>ott 11l41.,.l.ot4 U>at _ter1&l. v1tM. Ula _U ....." ...
-u..r.....tate<\. or ..u...-I..~ r .... UIe ..land ""'.. Tbe .t.udr
l\u"UlIIIr Indlc.ted U>at the prtllClpal aurtl.l&l text VOI.IlJl ¥torI
r ....llt lou to N.Il4J' lou, be........ .\-1 cl.a..1tl UOII ..... lAt.rro;!.
~ Bra""l pit <Ib .........<l In IUrpIIoto n<.01r IlO:llca\oa<l tI>t., I'rc"h.. lbltl
<I"po.l.. or .1.-2 """ c,ber Br ~~ ""n. mJ.aIIt ~ up••ttl<! "ltl>.1n u..te
valler.. In u.. .-l~r .'re ..-..lltlr., .Iltr clAJ' 10M "0111:1 btl tlle
1'....".-1......, l<tl", , aM ..",rial cl.a..ln.,.uOII lfOIll.4 .... A-6 or A-7.
r tIwI u,," ..., U»CU,.. pr'OlllJl.., ~t po..lb~ rloc:d.-
1,,&, ... ..., ._.\oK.
CNt_ P1aJ..ll (StaUOII.8)6 to &106). n.. .....rtala v1t1:>.l" u..
1.1&1\& or u.. <;>.rt_ p1A1A ...~ ,,_~te.1 to be """",1... 1'bep~ •
•~ 1••11...._ Ule poI.1Ullt, or _ \..ll............... "1 ~r. or -..1.
1:1"', _ ct.-=r. v:1UWl tile _ ...1111.....,. 'l'ba ped.~e&l .~
1IIIUea\oo<l Ulat \he prlDdpal ..,U _1.Ue. ..... i' t~ or
tbo 1.0_ ao<J 'I'oWo ""lh. aot.b or \bo .. 1011...... ark color-!<! ..,.,.
"1'7 pOCIr1J'~ lout dUfer b el&.7 conteo., ". Le_ 1011. (0 _
1$ .1_) ..... "", ...1opo<I. rr- ••Ut, c1l3' t- pare". all.oorlo.l. _re••
t.ho roWe> ""n. (_"",oe1Oll) &n! <I.e..~ rr- ••Ut, cl&.7 Or el&.7
pare~t _"rlo.l. no..., \bo ..Lo"I~tOl~l"" of 1.1>0 _torlal.....
W ••"""" .. ".AI or ,1,-6 I .. olopUlt _Itt"" ;Joe l.allo plaia
(su.u... 8)6 \0 8/10) _ A-6 or A·1 1:0 tho le l .... ""'51...._
_ IU~. no.. pe4o~e 1Jt<ldJ' \1>d.l ....~ U1At __pUl or~
~<: ~1 III ~ IN wt'~ ~, _~UOll. \I"," ......
..lJ1oo 'll;>e<:~ to 1I:Md. ~"" r ~.
o:>,loI:l.i; Drj!O!lU (s...t.1~ 896 "" 91~). eou. Uao ;>e<lol.<lcle -.!
-.t~\O ."",1.. lJo:!.l t«I the 51....."""" or~ "",..'I.1e 4.o,...tt. v1th1a
tlle U~tu W~ lt1 r y..Lt~l'• ."." lI"~log~" .tll1Jr II.., .. -I'ted
tJo..... ""'I'oett•• '!'hen ..... n~ <l~rl'l.1tl~ h &IQ' r......... or t.betr
de;>th. &1t.bo1.l61' tho pe<l.o106Je .t\ld;I 1\li>t:O'~.l t tilt • .le;>th U~~o,i
42 Incl>o••
9>*e1"lj .,.." ~t.lI. or llorlns'
~ l_u"". """" .ppron-t.o del'u,. "r I'rapo.. '" loGrl '""""
I .. P1&.. 3......... 1.e~te<I. <Ii tl>o '0&11. or _ oar&l n&1o. ' nl'll!;
~l.JlI: ...." del'UI or rll1.11. .. ,..,loroU.... .u., .,J. "" _. 17 \0 2'2.
fA en ......., bol"~• ...... =.-llJ' loc._ &1t'IU·...t.ol;J r~t _
len 01 t.bo ...."..., .....t.orlL t )OO-roo< _1:0&', &1' _:re
"uti "':re lArr, .....~ &Uoo loco.t«I .. tlle .....t.oru.. or tbe
plOl: ' -.ua. !II t.-.lU"" ......... C.,...t tQ rill) _ .............
l.oeIol.e<l 1.0 4etloe d.q","UlJr u.. 4otpt.h of u.. c1.a>'oo111-horl""" III All
e..t aft,.., l>orJ.nc. v-w J>. pl'Q&rW....l. too .. ~ptb ._.... 1.0 4otkl":ll1"",
U>! ",-,"o.cwrlnle. ot u.. t_tlO1l ...,11 01" to • 4.pUl ere.....r \han
In till ..eu""" 1.A u.. &J'OI'lld. IlOII. rl<!,j;e~ aft,.., •
l>ort.!lE: ........ p....."'POIlt<! too 1........ Ula~ u.. pNtn. COllJ.d J>. __telJr
tu ..... ~.,
111. \he out....o.b plat=> ......, UIe ...t~ at UIe .....1'1111 .
upoct.ot<\ 1.0 <l4~1!Id ....,.,t~e _IU"". s.r.q elaT ""
It "" .....u,y 'mUon. proj'lle ..... ~_.led, op&C1Jl;I; ..... Ill.I.C\OId. to
in.....u.. It larp OI"l!""ic depo.iU ""N d:1aoo_...." v1U11<> the out-
....01> pl.&lA, .......-11",. "O\l.l.d. b....c••oo.ry (CiG • 100 to 2OO·t""t /ilr1d)
t<> dete..ae thoo Q.....,t1tl ot Interior _teri.l t<> IHt kd. 1
111 ....... -u.l., U leallt. ... l><>I"1lI& .......u IHt rled. 1.At<> u..
t1l.l _, .tIlrlo.! wh1al1 .-Io-rU.. u.. .u..'O"1.&l 4._1t••
III all ........, ."Pr l>~. _ .... -.1.4e.... o.4eqlatll.
~t<liI"7 "-.'"
or u.. _ -.lor ............U-_ l.a u.. pn"..... '"J' 1It.""¥ (t1l.l
r
T..ue-t", .n»U.." b41_ ~U... tar <t.t1.ll.1Jol u.. .:n.e,at of
b1P1J' orp.al.c~... ..wall Y1ll J>. ."""...t.ot<\ .......-.d.
>0,
caulft""..t"" _lea. h 1_ 01--" _t <l1rt.....tolJ' bere l.a tboot
• al.pJ.flcant ,,'-r of l>or1." aDd _leo ... _n.<l, but
...latt_lJ rev cl.&.ll1l1eati"" \<'tlto. It t. pr<>p<>_ tIuIt nlO'lllt.l
claoll.111cat1<111. h wltleto"t Vlt.b !>lIt u.J.~ ca.o.1ticaU"" t.en1al
<lIIl vIlat _u ~ be u:...... or I.J.&1U-"i _leo. It h aloo~t
ttl ._ """ _lei tCor P\U'P<>.U of 4al\.ll.1. !.be I>re..,.". of u.r
1l1.....l.e or&aIl1c ~n or pocuu .
......... of tto 1.1>.1'1."" po1.cJClc 1L10t0>'7, tbe tIll _t ""0W4
uhlHt etlna1J:l \IIl1tono char..,tcrtntc•• lD""n16.t<>r. (102), (105),
&Dol. (52) ha... "'".,., tJ>o,t cla..1fl0.Uoa _~1.. ot cl&c1al, till
""''''' ...~ AootllticlO.l iJ'OUP1.a&,\Ill1. tail ttl ocr- OD u.o r 01
_lAoo ............,. \0 .un... atatlet.ltoJ. ."""«'11 viUl1D p\ed.
4<;poeu of Ott.....""Y. TIle C-Ilorhoa or p&:'<IIot _t.er1&l atlCIl..l.d _ au
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t.coo. .. noo4 Pl&l..a. Dopoe1U (\l..Wrv::rz) • ..,.... doI_iU couht
of aUU, _., &D4 r1M en...l. vtUt <><:_<IIil&l of _t &IlIl.
put 1lI 4epnl"'" t.op<:c:repb.1c poa1t.1....... '!'be,. r&1J,:r _JIC_
U",rf.QD. _\1.. (1j!!!'COo!!!9'). on,. ""tv..h rui.. of u..
Au..~ '_Uaa e...e.1iR" or lJtn.t.1fle4 c<>u. arA1M4~..u
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_It,..Wrl (56).
Trato'W r_ti (Q!au....,.j. '1'1>1. t_u.. 11 c..,.,_
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•
_,toed. ~, Ult'1 _uti thf,t ...",\a1A.I r&1rl.T al>-.at ,,"1>J.. •
..." .ab'bJ... (51)). _t~nd~. or _, .Ut, ..." .......1 an
1Jw>1_ 1J> U. r_t1"". _ 01 it ...... ~toed. by .aolal I.
_ UIIY le Ull, 'but .. 111.IOOI' _t Ilu _ .........._ \hroooab
~n ....tl .... 1J.U>01oll1. YV1&U<:cl le ..t O1.p.l.t1""",t, 1>1lt 4i1'tft .... n
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tbat tba _.....,1l4ated. _~rl&1. 1.1> 1>ot.h 1I~ ...a 110....,. c:oo.tteo. ....
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FIGURE 23. SOIL ASSOCIATIONS OF THE FLAT ROCK
RIVER AREA.
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r.llovl.1l " ....... to _t ..t.ert&l • h-lop&d
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PROPOS(O lNT(RSTAT( ROUTEo .u.""''''-''''_'"o ".<........ • •.- "... -
•
6&II&I1.Uo.... to.; ,b;, 11 • ";, nat. • Yl4t ~-Uq
rt .... ...u.y C'lRo .uoH u.. u.. l.a .. _ 1.0 -'10 u.-.eU_. I'tocoto
_0 1& t.Il.1 • ....u.7 ..... o........u. J..l&ll.t, &1~ .. r... l'!t.1at _tao
_ 'I'l.uo:w.~ ..non.. ........."'. 'EIloo laa4t..... poc " .... 1.0
u.....ttoo....... u..1:r n.u.o. l1a:l.u _ .....nH4 ""~.
Vl. __.'o caro-l __ (aw.U... 100 "" 26$, )06 to lloQ).l
._ tIMo_ .\aU_ u.s" u..~ 1 ....u. flat 1.0 a-aU:r
_u.t1.I;. pIloo'to _. _u.c. ~,-... ~lDpo4. 11 cov.
"-4I'1U•• 1aA4 _ U 1Io~ft, ..ur.17 110 f-.no1JrC. 117' 1al.1e-.too
Uao ...... to "" _11<1 ...,. ........ -u.o of 111•••'· ,.. '11th
......1.._ ~ oo:U _ril •• LlPl pboto _. laoU"'too
\100 .....ndal IOU 1_ u.. _U'1Jt of UII Ull 11 ,........_U:r
oUt .... 111", LLo.;r tanvw. Ia1'ln"I4,1.,l,g) olul1t1...11"" of
-rt.W _to..W. 11 ,1,-6 or .-1.
lU. .... ,.. ......... (lt1.au.... 268 to 29')••~o lho. _11"" l1a:l.1o
u..~ II ....u. nat.~ ..tto ....u;, olt_l.
""'" pboto _ upt. A f." to1llt .....,. _ta 'I'l11"t:w 110
~U:r ~NIIl. 1aA4 _ 11 _1"l>U¥ 110~.. f~.
al1lloool;ll __ 1arp p-a l ,tU ..... loMt14 "" 1IMr to..- r-.
!'\.oc!l P1&ia (It1.aU_ ~ 1.0 )06). fti • ...- 11 OC.,..,1IoII q u..
flt>o& JlaU. or \100 Flal~ 1t1~... OW no- __a ..........
• .,. t.tbu. toot.... _~"U Ilo~k ..lI.teb tIl41""t. t..., p"'HOC:O
of. II.t«b to~ t.bla .Dd/or tbO p _ ~ elar-, .urlle1d _Urt.la.
Loll4 .... 1. 1""",1... III tho ...., 61l..tllllI tbot f~l08 10 re1.otl"'17
1Jof..eq..ot. Or••l0 dO""l'" .1 1>0 u,.eto<l 1D de"...._ locaU......
It.... Vat.a,.. (I",UOIIO 19'2 to 196, ,.... to }loll). llOt_.. tbe..
,,,,UOCI UIOtto, .11...Wde,...lt., _loti... of otnot1f1.od MM•••11to,
.1l4 tia, bOd rr- ..pa",,- _Itl..... -t bo uPKt'O<l. 1'1>0 &Il11Le••1l4
-U ot "'1107' 1D III>l.a thot.. _"'~ld 11@d
....."111 ...""r_.boptd, _ .t.-. ,","aD' fa~.
T__Jor .000_rt..~ utldpo...ed l.o t_ at..,.,. ....
an t_ ...""t."<1 vtt.ll tlla 1ll.-.I-O--"-Br-.otOD ""...... Tbe
Il1P pla.otldt1 of t" ........t_ of tI>O.. _.1& _. dnl_1" _
~ _rt to _r Nt IOD4 .."....lU 0.-. jrOlla-U....l.
~, tJoo.....u. _1.l;r -''' u.q OVppOrt n>~ . ·_ot
oocU_. ......,.r ..lot..... -..01 vt.ll .ll! 1.Il IO<Mq....., .........U ....
of Ula...torl.alA 10 .""&J'aU &D4 h __, tt...... Orpote
'-1.1 .1 .. _ ..at ..... "'rt~ of _ flo<>t or to ........ of
_PO""_ t<>pOCrO.plIlo _1u_.
00:_1_1 _, da-_1U .1 1>0~ vtt.llJ.. ,hot~ p1a.lo
of Fa, -..cIl a1oar. 1'1>0 .1llto'101 ...11 1t.ll1. 'iIO ...........:u.oI......




















































































































































































































































































































"'" _\ ....101>J.- 4cpca1U nll be \II". .. u.. flood plaiD _
1Jl u.. ......_ ..u..)'•• bp1=o.U-..~ boo ....... 1Jl\oe1"1.. Iloo ....
lit_ilia G_ Ilon1Ao (:tu.U-. J.Ol) t.o 169, )06 t.o ~l.l n,.
Po1<c1. _ &Upl>ot.o A...t;t 1.1041..._ u..\ u.. pMo'".t• ...u.. boo_
u..••\6U.. l.1a1U~ prct>c;blJr b001.l:lals t.o u.. ~-cro.Ib7'
Iolalllr'w4 _1... <4 O<IU ~. ~ \lib ..._ ... _ .. 4c\oe~.
ftaU.uoU -. _r -lJr...... _ .. ooppllc4 t.o ". rrc. \lie
lAbornOlr,. ,,".t.,_ Uao ...CIllU ~ u... -t7 _nllJ' • ....u•
..~ (20), (6G). ul1.llt u.......a., u.. -.rl,,"r .......~.....
clAlH1n u .. "" u.. _1-. _ p&ron _,,"r1&l .. _ 1Jl Plo.,," \.
Se4roci _ ._• ...." "" ...............""1'0<1 1Jl ...,. or tbo~••
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....... _.14....... I.<> "" _UJ. ·101...• IN_ <>t pO\<oaUa1 '""",,",,"co.
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aM. oooto or 1.loo ""'.. o~..u..........r. \.D _ va1to 1.loo 41_"Ue
Iu.n.,-- 111\0<1 ...", lIIltt1elOD1.1;J _lar too I.of'or eoo....
_ ....... eoA bo I.of'o",," It 11 ....- l .. 1.loo t.ololo.
",
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O1ollll¥ pII.&.. , \>",,11.'.,.'7 too • pb;r-tcu ...a....r1:.". u..,rt..\p.tt"" tor
1L1P....,. de."... _ e""ot.r-.oett.. pUrpO"', lr.ae ••"".-I.e JlUtltlCOltt"".
It .... ","U...,,4 tbat • _010 oppU""tt"" or tb... &14. or ·~lo"
would. pro... d<I,lnbJ.. beCOl.... nUl ~,
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(bj .1lO\lI1I 1001.051<:, pood.<>l.oro:to. _ Urpboto """""C'" 1b<:W.4 be
.-u.abJ.. to ,....1t ttoett.. ern... O1oudJr, _
(0) elOCll proJoct IlIl<Nld 11& "l>or.<!. out" ..." tbo _our/....
1.a....U••U"" no,,,"- co.pl.e_ 110 tbot • ~.0Il ""._0
tbo ._t_tbo ,....,...-.4 1II"'1.1&ott... cou.l.d ....
acc_U_.
'5'
3. Til rem-r u,. con c-n_. bet_n or14~ &II(\. I'fOPO_
l .... I~.tlcl.. lOCI" .... tu.l (tOl" the nuq (ItIJ."u ... l, cen.lll '..,toon
...... beld CODJl~t be_.. -.l<l iJI....tl.&<>tJ."".. lJI selleral ~..
...... :
(I) the _th04. of I'O'..t.ro.uag the .........1.... """" Innct1Jos
_1.0.,
(!» u.o _. of _1.00 _n...c_. aD<!.
(e) U1e~. or laborll.Ory "".u t.o .... c"".14",'.<I.
~. It .........ue_ thu the IJPecll1J. FolIle.. pooed. "" d.eeJ> ''In.o
-tor~ nlli Ob<>Ul.4 be ........""' rrx. tile o~ or rc"Sl>1J'
-ot-crOl4e" a1 ......u .... , _ III !.be rev 1.zl11.al>C<l1 tIl&t u.........
n."""terood 111 I:JIo n~, \bey"" .... ,,1.&1_ .. -Plclo..l "Itte." aD<I.
uol_ trClO tuort.ber cOI..ld.enuOll.
5. 1lo11KlllMlJ' • .....u.ble s-01.o&lc ...." po;l.~c _", port.o, .....ll
.. a1<p1lot.o COVO"fl<l ........._led, -.lor ..,n are 11l""'l're"'d
_ bO\llll!e4, _ 1011 pro1'u.. tor u.. 1.llterre<l. n..
prQpO_ ..mourr..,. lanort4llttoe ..... u..I> tonoulAted 1.ll det.-H, b...d
~ u.. oNl". ItudJ'.
6. flori"''''''' t.o the Il<!>olUf&ee 1"","10\1«1'1011 reporta of the "It\&Ilt CI'
orl&1A&l lJI...ort1&ltI",,", 1'1.... con data wppu.d. toy u. Stat.o.
pe>:'ll1tted the tvo t<>...n1.ll.t.1ODJ1 t.o bec~ tor uc.ll ..... 'Ibo
eoR of tile "Ui", R\ll!J' ..... of 1>0\11". ~l_ 14 u.. toW COlt of
\100 Pr<IpO_ b.... nlll"tl"".
7. 'nle 00101;_ of prapo_ 1J:l....O"t.1I.tl"".......... l,o.ted. t.o t.be ~~c
-.~c cClllUtl".... fOl' vl>Jcl> Ualtl cb~ (bblo 1B~ ~OIIAJ..
U"UIlD or .........r .."" lA~.Ucn11lD ~on•• IIIJ.JlfI; I'b;TIlQlVllpb.1c
"'*"l.1V1llllD. lA lDIU_, .......t~_ (T'Ule 19).
A•• re.uJ.~ of u.. taur ..... otu41... o.md.ort.ali:lll1 nUl re_c~ to
porU.... ot t.bo lDU_ Ioteroto.too~ Sylteal, t.bo tol..l.av1.<l6
COD<:l\l.11",,' are dnI..".
1. lleod.J.1,y .c"'"l.1b1. Utoorot..... rr.::. Ute Id.."". ot poJ..os:y,
_ poo<lol.op _ '151>1.0 .ppU""U.,... ot Ule tecl>A1q1>O ot
'UFboto j.D\oo"l'notetlao caD be ..- to a<I l.age j.D plnntns
(_ problbl,y 1lI bU"l'..at.111C) plQ<.lcll _ tlCO
llI~·~lfl·Uao~••
2. Tb.o Col~ of 'll.e..c1I~ ... ottlce .........)' p!l.&.. (tor ._tl""
ot ,",01oKiC. pedo1"101c, _ Urphoto c _> 11 ott..~ b)'
the n.4\ICU"" 110 coot ot the plly.lc&l 111'1'."" 1lI..1u..U""
..w.cl> ....I>1U r.....w:lI p"''''O&. TIllI _1'11:1& 10 .co.-pU_
v1Ul "0 .ppo.ren~ 10.. 11> c"-'r.curt...U"" ot l.bo ."".....-r•..,
_\00,,111 ••
3. 'l'lle ,,"UU.. ~"'" ot the ,.0log1c. poo<lcl",lc, &1011 o1rp1loto
1lIte"l'not.o.~1'" .~n Yar1.. vtt.h the S"OIV"phlc l"""tl"".
Io Il"lRrol, "n. ....I>1U ano obl.aald. ..."... aU. throe are ..-.d.
1D • ".-pJ..o-l1t.a1'y tloh.1oa.
1>. 1'1>0 co.~ of _ .....fI"" 1D"'~1&Oti"" .ppo.... to" 1At1...ce4
to III 1JIIpcq"ton~ depe<o 1>)' tl>I fl.,ton of: (9M ~.l.' 18.>
(a) \loo po1~e <JI1&U aa:I. eaoplall:1tr of puoeu _W'r1&l.,
(II) \M to;:;p~ of \loo It~ ....., ....
(el \loo ponti~ ot U>e Pl'Z'"'U _W'r1ah.
5. n ~ .... __lila \0 repcooa.U 0'111'_ 1a..It1,pU""
.,.,It_ .. tl>o .....1. of pbJ'o.1cs:r..,e.1e 11.•• (s.. t'llba 19.)
,,'
~«I .",.u.s
1. All _--"OIl of UlJ...~ "" ou.! c.•• U JIlAU'U4. '!be .....
....are.lo ~,
(Ij ... ..r...._ \0 u.. lat." ..¥iIl1e. of _ .....t_ ~rtl4a.
tol.. "'qo&l~'U 1M~ "" pr1Mry lJl41_ MP • """"
(bj ...~ \1:0&, u.. off1_ ~7"' _lUlIoo 101 CGIIPlete
holaU.. ""- U. 1a!'....U .... t.bAt "'-" .... -U later ""
......~ ..,. U>ot plQ'll1-t u;>lontl...
2. _ ..... fac>o lA....t1pU.. F'QOO<l........ fOf .two or -.lor .~rt.Di
.~urtt,. (~ .,,100 """" b.16h t1ll&) II>cII1l4 be .....xM._ 111 'f1IIv of
u.. pe,,"Otlal 1...,l.rlblrtl.. 1.0 ..., ecOOOllQ' of
(I) otrl.. n...u..., aM
(b) ""at <I.e....l_"U 1:4 U&l3lh and 4oo11.l>1U,", ...."


















































































































































































































































































































































































































































































































































































































































Dow_. '0 I •• "11<pbDt.<> 8tuJ,y aDd ""Pl'IDI or _~"rJl 1ndl.."..
_ .......-SbAl........rl-.a·, 'lbeltl, ".s.c.r., I'\lr'l1... UIl1YUltw
........ l~. -
IS. Pol", C. ,., .......lope rt>.-u""" ClIl \lbteb aDd .. IU. 'oIIr.1<:1I
Ill1di_', _ &nil !lulU·, Clr<\llar .... 1, lDdl_ DIp\. or e:e-H_
YaUClIl. GooOl~eal s.u-,. 19502 .
...
n.
rw.RJ. _11>& _"lOtrUIClll, ""g .....rt!!l son Cl lttuUOll
tor _Ide"tl'} Do_lc,..ot.o, "'''i!'', 19Y.i.(lieY i901}.
_ral _ll>& Ada1olltntloa, ",...l...uOll ot $Olh aDd Un ot
soU ,......,. tor ~_rtlO& Pw-poou 10 Urban Dt"'J.oJ-t1t", P1lA
Pl&bllcU10ll 110. 123, o"t., 1'}63.
111. !"rOllI, R. I., "A.1rpboto htt.e..... or so..u....., 1b:l1 ...... 5011.",
!!!!!!.!. C.l., Pwil,ue Uo1Y.,...1t:t, JWle, 191'6.
19. I'Wlec, K. L" ani!. Clapp, r. ll" "AitoU QI>o4r""~·, GeOI. l'o110
~, \1I:l1l4d Stat... (;eOlog1tU l:!W'Y''', 1901'.
20. llaIrpt.<>n, II., ·s••• tIU••l ADalyOi. or 5011 S&-pHIlI", '1'11"10, Ph.D.
""'Nile UO!.lrllty, 1961.
21. 1laoIpWJ>. II" T04<!r, l. J., aDd IJIlrr, I. \/., "VlrUblUtl or
i:I:Ip"urlo1 I'r<>l'O'rll•• ot BI'OOb""'" aDd Crooby SOU.", Proceed.lll2,
BteN Roo..~b _rd., nil. H. 1962.
22. Blill-.r 1Ie.I.reb _rd., e-J.tt... ClIl sv.....'l... aDd Cl",U')'IQ&
Solil III J'1ac. fOr Il:a.p....rtll&~. -A&r\C\l..II...r&1 SOU IIO~,
S....WO. 1951·, I.Ipvy Re..arcll _ IIW.IHU 22.11, 1957·
2]. I1p,"" ....arcll _. ·C1...1tlc.U.... of .11~ SioIl....,se
"","rlal.-. Ploc..dl!!§!, Illj!l!v!z ....ucll _, ....1. ~. 19'5.
illo. I.llll>-J' ........,.10 !lo&rd, ·G:loM&ry of P'Rdolccic IWld lAKt'1I.. ~r.:­


























































































































































































































































































































































































































































































































































































































IIoLeTTln. J. I., "!he I:ngl.nee~ Inc! PlAolO81". State or .....htNP;ton
ElllI1".,.,rl"l1 Sooth Mo.n""l, Part 1, \I..ht~ sto:tO towldl tor
Ihi/l...r il....n:h. 199'.
"'. Mlle., I. 0., 0114 9penur, V. T., ·eoop".... tt ... Soil ","ppillf;!"roJec~ h 1D4h...•• Itew-r Ruurell l1ooo1"4 "11lt\1> 299, 1961 •
• \. _"""". P•••• "'DIe EnP,,"r1.ll5 Stptftc.".,. of .u~ ,,-t,.......
ot 1Io1"tho.... India__h", ~, ILS.C.I •. Pur4uo Unl.~.... lt7,
.1w>o. 1')106.
U. ~r. O. C., ot 01., wSoll Su.roer or IleVl.<lOI Oou:ov, lnU.".",
sert.. l<jol ..... a. Uot\ed. :hoot.. ~t. of Av'lcYllun. SoH
ClacIM""U.., Som"". 19'55.
'5. S<:ott. J. D., "'!bt '.FIUI Of ...._ Sotl Ilt_t..•• l'Ioper




1I. v .• "UM of Aerlal I'bot.c>vool'be \1> Soil ~)"I••




,......,0. C. II., '~.,"l.t. or Cl..,'.U... I .. WI...."'j,.~.....;«'.'.'I"".....
for 1211, 1D41..". ""'-'-' or "'tun, \l'P. In-t<>6. l~~.
So!U1, •• II" .m lIl.eboor, C. L., "1D4uoolrla!.". of U>e I"U...
lltIDe.". 1IlI.11ettn 10. 7. to"I1... llo1t\. or~...... tt ..... Ceo1"5leal
~7. Mr, 1952.
~l. n.cm.t>......, '1'. R., ·a....r.... Doopo.1U or Illl_.·, 80U Modl••.o.1••






t'llon>blU'l>, '1'. B•• _ lou...., W. ~., .,. Ht&unl.&1 S~lII1¥ or sou
llMIpllllc·, JO'lrnOl or u.. SoUlIooh&o.1u _ rOllDl!>lUoo Pt"".too,
_ ..I .... aoCln:r or Ct""l Kas1.Me.... 0'01. 85. No. 6I(i, Oo~., 1959.
V....,l, A. J •••1. 0.1 •• 80U ll\lr¥e:t ot v...ur1>W'&/l c"""'~:t, lIldt.... ,
lIe ..l.. t939. 10. 2, Unlt:;a !t:OOt..DOipt. Oi' /IiT1euI~l. 'lin'" Of
P1&IIt lDd...tJ")'. SOU. -..1 AArI ....HunJ. '&llcl......l"1Jlli;, ..,......
II..,...., II. J., ·GJ..aoolo.1 GaUos:T of 1D4.1 , At.l.a. or M10enl
.............. ot lIldt.... , Mop 10. W, Izo11 Pap1.. at Coo.......Uoo,
1958.
II..,..... II. J., "TM._.. or Drtl"l. -..1 Il&<lro<:lt Pll7.1ogn.pIQ' ot
1Dd1..... Nort.h or th& 1110......10 Gl&<:loJ. B..-ary", !'r<tcre.. IloDOJ"~
110. 7. Izo1t .... Pap1.. at 1:_.....1.100, oe01<lcicoJ. 1Iuroe:t. m:
57. II..,..... V. J., ·WI..,.....I.. Stn.tlQ&l'!»' of ee..1.nl _ h.te....






Vood., K. B., ·Mot.ll<:d tor 1I&k1.1lC ~~ lion 13urY'o:t••• '!'raIl._
.01.1..... , "-orl<:.1111 Soct.1.: of Ct""l !IlIt........ 0'01. ull, my:-
llood., K. B•• Bol""'r. D. J •• -..1 G"6I. 10" 11:., "'nl& '~UOIl,
Dlot.rlbuUOIl _ II:JlCt....r1.lll Char..,t.oruuu or Soth·, !Il 'lnr!,y
Ilo_arch BWl.IlU.. 10. W. Rot_areb Sort•• 87, 1'IIrd.... l/ai....r.u:r,
1343.
leI>. P. 'r., "ldrpbot.o lD""rpr.t.ot.lOll or C"61nHl"1Jlli; SoU. or
lIlt.ou...t.e _ 610 be~_ .. U. S. ~1 _ 1IeoJ.e.""l..b, 1D Gtb_,
V."'d..."OJJ"&h. &lid Varrto," C.........I••, IDdt •• J0141. 11,1>"!l
fIo..areb Pr"J••~ Iloport. 10. t, J'V.rod.... lIIU 1t:r, reb., 1960 •
tab. P. T•• "Urpbot.o IIOt.&:rpret.oUOll of hcl-r1JllI So11. of
to1;&........ I-~ in J&vt.ooo, J.opar, 1Ih1t.e _ Tlppe C".,u..••
Jo.I ..~ IIn.arch PJ"oJ.ot. Iloport 110. 11, 1'IIrd. lIo.1...r.U:r,
J'Ol;" 1 •
lob, P. '1' •• ·J.I~ lot.o:rpret&t.l.OIl or BD&t-r1.IIC 8011& of
T:lppoo.... C.,...t)-, IAdt....·, Jol ..~ 1I.1lIlnr!,yIlo&Ml'Cll.l'!"oJeo1.1!!por!;
10. 12, 1'Ur'<l.... lJo.1... rll1t)-, Jul;r, i§6J,
",
611. T<><Ier. I. J., ""I"dele. or ~........t D"!I\!!, .1_ "11.,._,
IDe •• 1~9.
6'.1. tl.&1er, C. II., ·'Ield -.l ot SOil !la&1_rl...~. (TIL1rd.
J<lIUOOI), IUcllJ§N! SUO'" Ilpy Dop!rtaon\, ~\. 1952.
•
",
GSCioODIC IItJ'ORI'S~ Mo\PS IlJI:;IlLt M-J.aVAlI!
TO !llISIlII'ACZ UPt.lilo\'!'lalS 1I nmu.1
!loo ...~ • ..." _ UIOted "" \he fo~_', eIae1'~ II
ou..rw1.. 1M>\ed., are p.Uco.tt... of tl>e 1.lld1...... lloIpulaon ot ea...r·
...u .., a..:.1.cC1eal ......7, ..."~ be pu;n:boo_ rra. \l>e P\t>!.1utl"".
~.rU~'l1.ar~ ...t."",,~ \<> \he _~,,~ of .........t .... ...pl~U""., the)'
..... 1JKl_ 111 1-1>00 un. 'nIere pIlbU"OUOIII ~ "' c""llll"..s. til the
orno.. of Lbo Geo1Cl1tu.l Survo-:r ..." III -.JIJ' 1>"'11. and. \ooellA1cal
UbruL,. .
..,. ~ 'tbon'''''7. II. D., "GlaCial 5111100""" ..." "',,_cr1.De Pu,lII. or
ScN<bera lad.l_", 1.950.
110. S' \/_. II. J., ...,,~, II. D., "01&<o1al OeolOC1 of lIoballil
eo..t.:r. lsU_", 1951.
i
*\oor1al tor 1.lIJ.. MeU....... 1l<Uae_ 111 pan tr<oo "Un of
o.o1<:lJ1C f'*'U...U ... of x.u_". laIU_ D.l""I"-'" gf e.:-......U ...
Oe<>1Q5leal __7. art., 196].
10. 6 V.lr. c. I •• "Oe01ol7 &DIl Ml... ral DoIpoa1U of !.be J..oonlle
Q-....,.la, rM"M', 1.952•
.". 7 J1abar. C, 1.., _ llioll.b, •• II., .1a4....t.r1&l 5&101. of !.be
bo41_ o.-a·, 1952•
.". :ilO o~•• , •• , Ie_,ll.. D" _ 1101-... II. II., "De01orl:r ar
....... _., !IoIaI.b-e...t.rooJ. 1a41_'. 1960•
.... ~ ~...u. G. II •• _ I/Io.1JI:er. I. D., .........~\<K J1bll.... It" ar
bo41_ 0.01017 UIroolP 1955', 1962.
110. 1 Doll... c. r .• "Oe<>loPc r...-u....... WllJc:b _ nUl ""-I""1a41_'. _ ..... -..ut·, 1]52.
110. 6 1l<>CI....0I'. D. I .• "D1r.e\0r7 of 5&101 _ O......ll'rcdllOer. lA
lo:U_', 195&.
Ifo. 7 11_, II. J., "TI1.LekM.. of Drltt lUll!. llKroc:k PI>y.10llr&p1Q' of
lo:U_ 'ort.ll. of tbe 1I1ocoootD O!.ae1U~". 1956.
110. 17 KcIOre.OI', D. I .• "I)n...h of lDdJ_·. 1960.
110. 26 Or&;!', If. If., (Ju.tc"",,, rutlll'O!o of t.be _l.lcl r...-tl<ol 14
Sout.h....teno 1D<U_". 1';162•
.... n· ~, V. I., _ oU>er....._ or IadJ._ Oac:>l<:ol1'". 13<22.
>6,
la. 9 oeo1a&lc Ilap of lDd.t_, 19)6. 5<:&1a, 1:1,000,000.
'0. 10 Gl&<:l.al o.olcc1 of 1.ad1_, 1958. &:aJ... 1'1,000,000.
b. e 1. Ootolclu' """ CoooJ. Do:p<>IIlh of UloI J._villa Q.~, ctq,
II...... r.o4 1Il&ll.1...... C"..,Uu, l.IoU_. 13'SO.
110. C 9 Geolou _ C<&l DIt_tn or u,. UA\oCa Q--.J..-. O""e".
_ ill>J.ll ...... ee..~a•• 1...._. 19)1•
..,. ell Gooolac:r _ Coalllop<>lllu or tbo Dut,pr o-.r~. 8ILllJ.YlIoIl
1:""01\7, I"'1.b..... ~ •
.... Cl6 GeoUv _ CoooJ. Dep<>lllte of l.bo N:r-n~. 8Il.W.....
tooInt7. lDU_, l~.
10. ell Geolcrv """ Coal De_Ita of ... SbooU".n Q-......lII.
1u.Ut..... 1:_\1, r ......., 19~ .
.... C27 o.o1.olD' _ Coal D1tpoalU or l.bo SHtrnUa Q.~, V1go
(:"""\1. ltlll...., ~.
1Io. 1:26 OeolCC)' _ Coal Dop<>I1t1 or tbe COAl cur QII*U'''''6J,.e,
0","","_ Ct.J' _ OwIoo C"""'tl", 1..:1.1 ..... , 1m.
11<>. C.l G00G1AlC>' &Dol. Coal De~U or l.bo ~t& eH1 Q\lOI1rIl.lllilLe,
G....... l:_t1. 1n4.1...... , 1960.
Ro&l<101>OJ. GeoJ.c&1c My.
oeo1q;le ~ of tbe lnd1uopolh I" " ;f'Q~. IIlI11_
u:l. llllAo1., 1.961. So:Ue, l:l!SO,OOO.
UIl.I\ed. '\at.. oe"'o/'ca.l "'"'-1 'oU.,.
lIo. 67"' llu¥1llaQ~. u;lO. IIotop lIc>L1oo. l:6t,m.
lk>. ala t:I.1_~. 1902. """ &ca.I.o, 1:62,500.
10. 811. 1l1~7~. l.902. *II kala, l'125,COO.
50. ~ h..,u~. 19Q1. !lap b1a, 1:125,000.
•
hd.o:< IIAp.




400>0 by I.bo SOU ee-.......UOCl So""oo prJ .... to 19S<'. u.. lJl41oot<>l.
~U' 11 Cbo U"," tile aoU roepon. .'S. pllbU_.
1'lIo ~...aUOCl oho><. the ro.UllC of u... ...u .......,.. TIle..
nt1nfl1 ...... bUOO'd "" ad.e'l,\IAC:r or _111& .. tolJ.oor.:
~tt.. 1. SOU _pi vtt.b 0011 _. 1.. ,""awol ..it.!> pf':"'''~ d&y
.l.&<>:1Ar<I.. In<IlndliltJ. 0011~.... _11 .. 5 "0 10 """11 ...""r~
tor ._~. I -u .~.. or ..:>:>r~ dr.1Ao<l IoOU .........QUDleol, b:r __u-
1\r&1DN 0<1111. III ti>o ~ll1.f,UOCl U>1I ntl..o5 boo. _0 '-"'01._ l.:lw
(u) u4 (Ull boo....., or .1FU1......t <I.1tfcrue... 1D tho 11lr<OI1.'
"-1.1. lA. ~etI..t ~1; ttdll ......t "" aerial pllo~"'.;
nell! _pp.L;:rc -w. 1:20,«10 C3.17 bel>li 1.0 ... au.) 00" l..w'cer;
,
...."'r1&l ""Pi"" tzo part ...... ·Sl.a~ at A,p"tel&lt...-al Soil~ 111





















































































































































































































































































































































































































































































































































' ;i &-:; ,' !
Iii
>69
I>e~.u.e l>t' \bo ",,,,nJ.Ioed. c:har..:t.er of tlIot vcrk. '!be _" nill
Ir.a... _ YltJ.uo _" prcpul11D""l'i"'Oted.
J1a~1!ll! 5. SOU -.pI or l.atl.. "'&1... _ 1>Ka.... <>t laeon'flctlJ'
<In. -....1.. or t_qIOatol el....trt..U.... '!'tIoI -.pp1.Ac ..... _~1.:J
dome r~ .. .c.,_t.e .,........ of 11011 clAuUl_UOIl &All _p!.Jlt; Il-.:I.
bee_ de..lcpo4.
!be. 11.. "'U.lll5" boo.,. "'.ell -., .. \he ""'0.1. of (.) U. .all
cl. .a1rt""u.. ..,... _. Ib) u..~ _ <no- <>t .... _e, ..."
(e) the deer- of dotl.&ll 1.10 Ule cl.&N1rt..U .. _ app1.l:rll. 11> __
"llCl_r ~ l>Hd t.o cCDlcr vtl..~ • ntp.....u.U... of IIoU C...........~l...
sent... t.o 4oo\c~ t.I>o ap,..od.M"'" ftlloe oJ' u.. 1011 _ 1<1. _oUle
hoo ... i"uwr ""1",, t.o tJ>e el>gt""". t!l&rI tJ>e r.~l"C it.Uo.te •.
The .nUabU1tr of U>e p""parld ..~. h 1a<Il ....t.e<1 10 UlfI \.able.
L - tree .""pl,y _ K1e••t.oclr. ._...toMI; e<Jpl...r be
" ..ou.1....." 1a UIe llb .....1U ohavto at I.bt .1IIIl. of l'oolol.<t B.L.
GPO - ror -.a "07 ~r1at.o~.t of __au. ~..-..t
han.... orn... 1I.~ ~. o.c. Copt..~ be
COIlou.1loo!<\ 1a \bo 11"Orart.. lllOWoll.
lJ' - 1&~.._ ride!. vcr. bu bee" oCllPhC4<l """"
",*,U_U.. of' .. _1 ......,. ""pan h 111 ll""'''''''
'llJlLI': 1_1
MTIIC All) AVuu.B1l.lTI' l:I AGRJan.~1liU.
JaIL 9JilVn'S til tmlAM




















































































--..... 1111 , ,
t.o I'orw In~ , ~
~~- .", , ,~-,~
""
, ,





































.~, ",,. , ,
_a,







1"1'j>!t_ .,., a ,~
",
e-~l"" !!!£. IlAU. A"••1lAll1lt t 1
n.~ "U • •-~
""
~ ~













,,"W 191~ • •
,,"Uo'
Lib l .. a IaoU_ h vI>.1Ch e~le'" .u ot '1.1<1 OporaU... ot
the B " or 50th""'" other ..,11 .""""1 repgru ~ btl t<na>d:
BI""""6ton. lmt UaJ.""ult:r
Cnvt""hY1lloo, Wl&b ColUll"
ron. 11_, ""'Ue Libr..,.
Gr"HlloutlA, DeP."" UJI.1""roitz
!IeJ>ove<, ","",ooer Cou..",
HUIIU _, Citl tree I.Ib"....,.
llldi poU., l.a<U..... 6u.., L.Ibr&r)'
1D41_U., Jl'lj,lle Lib ......,.
tm1.-,o1Jo, SWoW> o.pt. ot Get>J.a&1'
Juper, I ..per CoUop
Lo.t~tt.o, PIIrd.,. Ua.l""roU:r
1o&f~t"'.......lell1t""'l Szp. so.U..
tAl'onoo, 1.&I"or'1..o 1\I>11e Uti....,.
!1.l<Iw't, lCllhArt-e......l;le
I'\obUc Library
r:......, ...:I1le. \/lllard L1bruy
Mor.., 1JIl10Cl Clu'IIU.., C~'"





Rlcue.!. _ ..1_ JIo.<!"".
u.~
!II ..re ",,,toft, Iall Sta'"
~_ro C..u....
.........,... , _u.. T.l>1>~
1Io.ar1a1 tnTat)'
Y~&1"",. V~IOO u.
rnacb Ue.k, ......Uo Lll>n.ry

~Da:1IlII' son. IIU'S AID .1'OIfS..,.~ BY 1'IlII: lJllI!: or UIUIJ. PIOrCOlIoU'ISl
Co<a~7 "C1_r1.llis ~l _ &IIId rqoon.. u"," __~ l>J
u.. .... of ..rle.! pbo\<lcrlljlll. t« tl>e tad.t.... _~ tiahvay Ilo~n
"7 \be .l'G1.~ I~ lIoeearcb ProJoe'<'~ .~ 1'Il;rd,. ~","rel~,.. 1!loI_.
(
r« • _1e~ 41.."..o.t... of u... _. &IIId .....,..,.•• \be ""-r 1.
rete""",, to Aot.",,_ 1IO 111Ote<l 1a U. 11"11~.
c....~l C<NII~l






















AV.t.ILUILm r6 CllD'!1' ~oa:~ IQ11. IllI'S
1'I&P.umJ BY TlB US r6 AEilL\1. I'IIlJn:lIal.ra
'"
BIIUOOMPn or Sf'ICVol. J.Da'WO'I'O
=DS UD~ 111 IIDUM
1. o."U, M. I. "'bP_r1:ls~..U .. of __0"' Ird.1__,
_at., t.c...trl.ae, ..,. __~ Pat"' •• ~d••
II.S,e,I., "'""'-.. u..t..:rll1tr, rib., J9Io1.
2. Doov_. r. 11:., 'A.1~ Sl.>a1)' _ ~ of _ .."'.... 1Dd.1...
_~-a:.a1.oI *,\,..1.&10", on..u, 1I.8.C.I .. PIanl... llI>l~rootq'.
"'1Iil., J.9Il.8.
). P'r<Mt, J. I., "A1rpI>o\O "'"u..... of _u.. .... lJriU...... lIc>u.",
n.nu, C.l., .......,.... u,,"''tuU:r. 1_. J.9Io.6.
~. Frooot, II. I., "U.. ot.u~ u t.oeaU,. Southenl. lzIoU_
O.....v,lar ",Uert"a". '>000141.0&1, lln _-.1 ......,.. _ lIehocl.
19lo5.
5. J,,", iI. Po, ·Cla..1tleaU"" or \llK""l"O~ Moral_ br AlT_
~ ta... rpret.o.tt..•• 'I\"..h. II.B.C••• , PIanl,. UA1....ult)', "1lII.,
1961.
6. J'olm_. 0\. M" 'Urphc\O lIl""l"P"'taUoo ... Incll>tull1&
1WltJ....U .. ot IIcrU>voU 11><1.1__0", Tl,uh, M.S,C••• , Pu.r<I..
UIIJ""ua" 9opt., 19lo9.
7. MoLe , J. R., "U.rpllot<> Stl>llJ' &DII .0'......,. D.u.....UOll. of
SoIIU u IJIIU..... _n.... _SlIaJ.. 11011 1IiO""r1&1.", ""'"10,
II.S.C.I., Pu.r<I"" lID1..utt1, J..... , 19)2.
6. _UODO, 1'. A., "1!Ie !tnl!:!,aMU.. Bl.p1tl........ or UrplIo1.o PUte.....
or .....tbor .... 1.ad.1...... So1b", n...u. II.S.C••• , Purd.. Ua.1....alt.1•
.J'-. 19"6.
9. st.o........, ". c., "A1z}IlI.ot.o lA""rpre..U .. or u.. Ill1Ilo1u GladlL1
Drt~ Sou.. 1. _u.......<1l IJoU....•• '!lIooa1•• 1I•••e.I .• !'W'4,.
IIA1"uU1. '.b•• 191'9.
10. VuU1. e • .I •• •~ Ia.."l'"w,u.. _ IIo.PlI't.ooc or ~­
c..u.J. IJoU_ Lt-o."- Sol.1.a. '!l.ut......e.... _
1hI.1..UU.1. "Ill" 19108.
n'
